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INTRODUC TION

Special equipment of aircraft Mal'-19C (with controlled
stabilizor) includec olectrical equipment, radio oquipment
and instrument equipment.

I. The uireraft clectricnl equipnent containny yrower
supply sources - two ciarter-generator: ICP-CT-CO0/A  and
ostorage battery, electrical inverter and loadsj anireraft
mains and switching geurc comirollins~ the power rupply of
various sysiens, gtations and drives in the alreraft.

The eloctricul equiprent ensurea operation and gontirel
of vurious uircreft systens and units. .

II. The rodio cquiprnment ennmures rulfilling varficus
types of radio communication nnd radic-location tark: ns
well an flight control rnd mavigsuti-n,

The radlo equipment inoludent

I. U.5.V, stution ICiy=4 for two-w.ay cocmmunication.

2, Equirment for the imstrucent lending syoten Uy
(I.L.5.~480) comprining an nutonantic rndlo ce=paae,
type APK-5, rcdio sltimeter, type Pi=l, md wroker
reociver, type FDI-40il.

3. Afreraft trancponder, typs CPO uzed for I.7.7.
operation. ) .

4, Alrborne radar ranging unit, type CPi-1!, ehich
operatos in conjunotion with nutcz=atio oirht ACH-5Il and
puts targot range in the lattor when firing und nichting.

5, The SINTA-2 tail wirning radar warnieg of the
attaok from the tail by scnding the siznnl to the pilot's
hesdphone in caso the aircruft ic intercopted by the radar

|
i
!
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sight's beam of 3-cm. band radar ranging unit of the enemy
airoreft from the rear. .

' IITI. The aircraft instrument equipment provides for
correct employment of airoraft f1ligh. and tacticalnkzggggé:47W7
teristics, proper heading and control of the power unit
and various systems in the aircraft. -

The instrument equipment inoludes:

1. Plight control and navigation instruments,

2. Instruments checking the power unit operation.

3« Inotrunents checking operation of separate systems
and units in the aircraft,

The purpose, arrangement and operation of aireraft
special cquipment are presented in three Chapters of the
given book.

Chapter I - - electrical equipment
Chapter 11 - radio equipment
Shaptor III - Instrument equipment.

!
TR

Chapter I
FLRCTRICAL EQUIPMENT
1, General

The aircraft is provided with 28.5-V single-wire circuit,

Two  starter-generators, type ICP-CT-C0D0A, purallel-
conneoted into the airoraft mains serve as the ni:dn power
supply source. The emergenoy powor in the aircraft is derived
from type 12CAM-28 storace battery oomnected in parzlicl te
the gencrators and the aireraft mains. The power supply fron
the genorators in Ted via the JIMP-400A type ninirum dif-
ferential rolays to tho distributing dusdborr in the ntarboard
and port power supply units arranged above the alreraft .xig,
over the wing bean fillets botween framea 13 and 13,

Coming, from tre distributing busbarc arranged in the
starboard nnd port power supply units the power is fed, via
the main eircuit breakers mounted in ;hn storboard and port
power supply units (five plecen per each), to the feeder
oircuit oreakers mounted 4n the pilot'e cockpit on tle
ctarboard and port concoles frow which the power in supplied

" to the loads.

" Tho power is partinlly fed from the power supply units

to the following unitss
Prom the port powoy supply unit:

1., To tho control systcn power equipzaont of mno:zle

eyclids,
2. To buster pump 4957 mounted in the lower part of

the first tonk,
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3. To the N0-750 inverter feeding the sight and radar

ranging unit. )
From the starboard power supply unit:

1. To stabilizer control actuator MYC-2 cut in with
a pressure drop in the hydraulic system. s

2. To the computing unit of variable ratio boost control
unit APY~2A 1in the cockpit.

70 connect the ground supply to the aireraft mains
provision is made for a special four-pin receptacle (plug)
mounted on the port side, lower portion, between frames 18
and 19, from which the positive wire runs to the PIIA-200A
relay box inctzlled on the port side from below, between
frames 12 and 13. From terminal B of the ground supply
relay box, type PIIA-200A, the wire runs to the port power
rfupply unit,

The ground supply is switched on from the pilot®s cockpit
by ceans of a switch marked AIRBORNE STORAGE BATTERY, GROUND
SUPPLY ( AKKYMYIATOP BOPTOBOM, AJPORPOMHHA) mounted on the
starboard front electric panel, The PIA-200AX) relay box
cut into the ground supply power circuit is employed for:

1. Remote connection of the ground supply.

2. Keeping power source with a reversed polarity off.

3. Automatically cutting off the airborne storage
battery (yhen the ground supply is cut in).

4. Automatically cutting off control circuits for
slltch}n5 gencrators on or. off,

. 5« Keeping powerful loads off, the airborne storage
battery (sight, radar ranging unit). The power for starting
the engine on <he ground 1s drawn efther from a generator
°°“nt°9 on the type Al-7 automobile or from CT-2 starting
————— .

4 From series 7-45 on, the PlA-

-
instead of the PMA-200A type. 00U xelay vox 1a used

i B W v s kg g
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truck or from other power sources of ground supply and, in
case of cmergency the airbornc storage battery, type 12CAN-28,
15 used. The ICP~CT-6000A starter generator together with
starting and adjustment equipment 1s used for starting the
engines.

1. The aircraft electrical loads arc:

(a) starter-generator;

(b) starter ciarting box;.

(c) starting pumps

(d) starting i:nition coils - two pleces;

(e) booster pump in the first $ank;

(£). electromagmetic starting fucl valve - 2 plecess

(g) pressure cil warning lamps - 2 pleocs;

(h) ignition warning lomps - 2 pleces;

(1) TA-21 two-way valve electromanct - 4 plcoes
(2 picces per each engine for adjusteble nozzle eyolids
control);

(3) by-pass band eleotromagnetic valve;

(x) eleotric pumps in the gccond, third and fourth
tanks.

2, Engine throtile clectrio control units installed in
the AFPTERBURNING and BAXIMUM circuit.

3, Communication radio ctation.

4. Radar equipment.

5. ACI-SH sight.

6. Cannon armament.

7. Bomb load.

8. Rocket armament.

9, Camera Guns.

10. Pire-tizhting cquirment.

11, Control electrioc actuators of hydravlic and alr
systems, L.G., and wheel braking systen.

12. Rlectrio actuators of the controlled stabilizer.

13. Cookpit air-tenperature rogulation units.

1/12/14 : CIA-RDP80T00246A062100060001-5 - —
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14, Warning illumination equipment.

15. Flight control and navigation instruments,
16, Fngine instruments:

(a) fucl quantity gauge and flowmeter;

(b) kerosene meter with warning system.

17. Navigation 1ights, landing and taxiing lamps,

18, EKlectric signal flare launcher.

19. Hester of the air speed tube, clock and TM-156
pitot tube.

The electric mains is mrotected against overloads and
short—circuits by:

(2) Type A3C circuit breakers.

(b) The oircuits liable to catching fire are provided
with type A3P ocircuit breakers with a release mechanism,

() The TN heavy current fuses provided in the circuits
of the asirborne storage batiery and starter-generators.

() The A.C. circuits are rotected with type ClI fuses
mounted in the relay box under the cockpit floor (type CII
fuses are likewise mounted in the D.C. circuits: in the
supply system of the radio, voltmeter, landing and taxiing
lamps, etc.).

(e) To protect the loads and their supply cireuits with
increased starting currents rrovision is made for use of
inertia-type fuses, type UI.

To designate the wire and wnits
letter-digit system 4s used, oonsisti:: ::et::r:::i:vzizg:

The entire a
eroups (dependingﬁ‘o:ri:: :‘J:;::i;.equipment is divided into

Bach of ¢
Vﬁrst letter o:et:?:n::u:::?t FIOUpS da pretixed with the

Thus, the radio supply group is denoted with the

'(:::séan) letter P, 1lumination ang vwarning equipment
g e:; + This makes it rossible to determine the unit
pective wire belongs o, The wire tag indioates the

__,/_ Declassified in Part - Sani{ized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5
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number of electric line, terminal and seoction. For instance
5-4P1-I1,

The entire airoraft power system is divided into
feeders. o

These are:

1. Power supply unit.

2. Engine starting systom.

3. Fire-fighting facilities, eleotric instruments,
generators operation warning system, pump pressure warning
system in the first, third end fourth tanks.

A+ Engine MAXIMUM and APTERBURNERING automatic control.

5. Ingine 2fuel feed shut-off ococks ocontrol.

6, Control of de-icer, air-distributing cocks,d¥-53,
cookpit lamp, type KACPK-45.

7. Automatic brake arrangement.

) 8. Supply of radio altimeter, type PB~2, radio marker
receiver, .

9. Supply system of radio stations, type PCUV-4, APK-5,

CP0, and fuel quantity gauge and flowmeter.
. 10, Radar ranging wnit supply system.

11, SIRENA tail warning radar station supply system.

12, Supply system of TM-156 velocity head emergency
pitot tube heater.

13, Adleron trim tab and stabilizer trim tab cffect
mechanism control.

14, Stabilizer emergency control system supplied
from JIP~5 with pressure drop in hydraulic system,

15. APY-2A system of conirolled stabilizer.

16. Gyro induotion oompass and gyro horizon ATH-1.

17, ATM~1 gyro horizon emergency supply system.

18. Landing and taxiing lamps oontrol system.

19, Sight supply system.

20. Cannon and bombing equipment control eystem.

21. The port wing cannon feed and charge system.
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22, Puselage cannon feed and charge systenm,

23, The starboard wing cannon feed and charge system,

24, AKC~3U and Cli~45 ocamera guns supply system.

25. Rocket armament supply system.

26, Bombing armament tactical supply system.

27. Bomb emergenoy release and tank jJettisoning systenm,

28, Type IBl-4 air speed tube and clock heaters,

29, landing gears and air brakes warning system'; air
brakes oontrol system; pressure warning system of hydrauiic
system and navigation lignts,

30. Stabilizer and aileron boosters oontrol system,

31. APYOOU-45 ultra-violet irradiation equipment
portadble lamp and signal flares. ’

2. Landing gear retraction and extension control
brake parachute Trelease and drop control, flaps oontro;.
and werning system, '

33. 2nd tank Punp pressurs supply and warning system

34, 3rd tank pump supply. .

35. 4th tank pump supply.

The main electric power source in airoraft 1s ensured

by two starter-generators
type e (0P
control equipment; » type ICP-CT 60004, complete with

(a) P~27 voltage regulator;
(v) muP-4004 differential minimun relay;
(e) TC-9AN stabilization transformey,

generator oonstant volt
the maing load; the JIM
the generator into the
007 '

age irrespective of 1ts speed and
P-4004 relay provides for cutting
mains in oase {tg voltage 45 0.3 -
hat in the mains and outs §¢ off if

everse direction (from the ailreraft
s 1ts valye being 15 . 35 A.

>
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Starter-Generator, Type TCP-CI-60004 _ _

The TCP-CT-6000A sterter-generator 1s a six-pole D.C.
unit with three additional poles.

The ICP-CT-6000A generator 1s designed es an enolosed
type electric machine mounted on the closed bearings. The
drive is effected through a reduction goar unit having a
ratio of 1.25 when used as a generator and of 0.356 when
used as a starter. The shaft serves to conneet the motor
reduction gear.

The sense of rotation 15 clockwise as viewed from the
reduction genr side.

The generator is cooled with the head (outboard) air

. stream and with the fan mounted in the generator frame.

. regulator,IMP~-400A

[

i
§
i
!
|
!
|

_ . Vhen used as a-generator, the starter-generator opcrates
with parallel excitation together with the P-77 wvoltage
differential minimum relay, EC-G000
ballast resister and TC~SAN transformer., The above equipment
18 used for:

(2) ensuring parallel operation of a storage battery
and the generators; :

(b) ensuring parallel operation of both generators and
reducing amplitude and duration of voltage fluctuation with

changing the motor duty.,
Speoifioations

Rated VOltage eeeesescrscacrsescenssossccee 28,5 Y
Power (at 30 V) cesecstnvevsresressavessnes 6000 W
Rated 1oad current cicesscecersssacscsssees 200 A
Operating 5pecds eeevsssscrsceccrcssceosess 4000 = 9000 T pun.
Maximum l-min. load ourrent within
5000 - 8000 ToPelMe osssesonccncscccssecne
Maximum permissible load ourrent without
scavenging for 30 mine sevecascsvvecsane

300 A

60 A

P PPN

gl N

s
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Alr necessary for 0001iN8 seessssenses ROt less than 75 dm3/cu

(a) Mth 21 v voltage across the terminals and conm
excitation the starter-generator should develop a v
1400 rep.m., 1ts torgue being 1.8 et
should not exceed 260 4,

(b) with 21 v across the terminals ang serie
tke starter-generator sho
1ts torque being 1.1 kg-m.
be in excess or 260 4.

When used ag a starter the unit emplo
vindings (series ang parallel ones) ?

In the first Phase of n .
Then %o increase the rate of
becomes gut off and only the
tion throughout the entire st

¥hen used ag g generator

kg-n. The d_rawn current

8 excitatigy
uld develop a speed of 2400 T.p.n., '

The drawn average current should not

Y8 two excitation

otor starting they operate Jointly,
8speed, the parallel winding
series w;nding remains 4in opera-
arting period.

» the series winding is cut ors.
2+ Protection gguipmggjg

ghort-circuits the power lines ape hud

fuses T1-400 (293), Tl~200 (203 ang 213

To safggug.rd the
and short-circuits the ey
cirouit breakers (4

3P

and C[I, ‘ -

According to f1re
of overloaq;: in wiree
therefore the A3p :
are mounteq in the

d A3C) ang fuses, type I, un

Prevention meas
eircuitg wand un
cirouit breakers wq
circuits,

:1th thadr posgspie conneotion
Trouits where, aocording to

"~
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taotioal‘::‘oinsiderations, it 1s necessary to keep the
rroteoted oircuit closed in spite of overloads (for instance
in armament cirouits). S )

cirouits, type CIl, fuses are employed. Those are placed in
some D.C. oircuits as wecll. -
The A3P +type oircuit breakers are provided in the
circuits of the second (14%), third (17M) and fourth (18M)
fuel tank pumps.
The protccotion means are not concentrated in one place.,
They are arranged as follows:
1. In the port and starboard power units(group protection).
2. On the.port and starboard pancls in the cockpit.
3. In the relay box under the cockpit floor,

ASP oporation_

With the oircuit current load increasing, the circuit

breaker bimetallioc plate nutomatiocally opens the circuit,

The eirouit dreaker operates both when the handle is
kept in the ON position or when 1% is allowed to return to
its initial position, i.e. the A3P cirouit treaker is
equipped with a free trip.

The contacts may be opened manually by using a handle
as well, As to 4its design the type A3P circuit breaker is

actually a double-break ewitch, e

3. Rlestrio Biring
Blectrioc wiring is pade of wire, mark I3 ana EAT.

. Note: To reduce tlherzal effcets the electric wires wsed
7 in the tail scetlon sre 2dditionally wound over
with acbestos cerd =nd coated with taper IAJ
and AH3M. '
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79 decrcase radio interference some wires and bunched
conductors are provided with metallic shielding.
The end of each wire carries a tag with coding consist-

“ing of letters and figures and based on the following principle:

(1) The sircraft's eleotric equipment is divided into
groups depending on the application.

Each group has a letter whioch stands as follows:

9 -~ pcwer supply unit (power sources) ’

¥ - actuators

E - 1;nition units

K - engine control instruments

C - 1ight signalling and illumination

H -~ navigation instruments

P - radio equipment .

il - cannons, sight, camera guns, rocketry

B - bombs (drop tanks)

T - heating of instruments.

(2) 411 instruments and equipment of each group above
have index numbers of the respective group.

(3) A tag of any wire shows, say, 9-51M-11:

(a) Index number of unit to which wire is comnected (51).

(b) Letter code of electric equipment group (M).

(o) Nunber of electric line (index numbers of lines
depend on quantity of leads running from given unit) - (1).

(d) Fumber of line section running from unit to unit,
unit to oonneotor, or splitter box, or other equipment (11).

(e) Number of a terminal (contact) to which the wire
(conneotor, box, instrument or ather apparatus) is.connected

9.
A. Electric Circuitry
() Connected _to_busbar of port_generator are:
Busbar No.1 - through eircuit breaker (A3C-30, (343).

Pour electromagnetic valves PA-21 (744, 751, 84M, 85M)
for ocontrolling adjustable area eyellds through cireuit

T
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breaker A3C~10 (88U) =and oontaots of relays X, K, T, E, B,
X of afterburnmer control unit KA®-2 (3M).
Booster pump 4954 (30M) through oirouit breaker
A3C~40 (3853).

Inverter II0-750 (17P) for power supply of radar
ranging unit CPi~1M eand sight ACII-SHB3 through WI-75(32P).
and switoh 87K (16F) are: .

Relay PG (SP) for emergency switching on the power
supply of the radio atations, . B

Unit B~1 FCUY-4,control desk of the CP0 transponder
and control board APK~-5 (13P) via contacts 6-5 of emergency
relay (5P) and tuses CN-10 (36P), (37P) and (35P).

Through contacts 6-5 of relay PlI-2 (21p) and oon-
tacts 4~5 of relay Pl=2 (44]1) electrio energy is supplied
to terminal 4 of inverter MI0-750 (17P) which ensures its
starting.

(B) Connected to starboard generator are:

Busbar No.2 through circuit breaker A3C~-30 (313).
Busbar No.3 through circuit breaker A3C-40 (333).
Busbar No.4 through circuit breaker A3C-25 (323).
Busbar No.5 through circult breaker A3U-30 (31M).
. Inverter II0~750 (2P) for power supply of stations PCIV-4,
APK-5, MPNl, CPO and flowmeter through fuse HI-75 (30P);
Computer unit of the APY (variable ratio automatic
boost control unit) (105H) through cirouit breaker A3C~15(102Y4).

V43 fuse MI~10 (162M) and A3C-5 (116H) - 1imit
switches (40 and 118H) which close at a pressure drop in
hydraulic system and supply windlng of contastor which outs in
the electric actuator KM-Z5T (72Y).

Eleotromotor of actuator MYC-2 (113Y) whsn contactor
K¥~25K (72M) 1s cut in.
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- Reversible electromagnetioc clutches of electric actuator
WYC~2 (1134) through mismatch transmitter JIP-5 (91M) when
contactor KM-251 (72¥) 1s out in.

Busebar No.l

Connected to busbar No.l are:

Through cirouit bresker A3C-25 (1E):

Starting units of engines.

Through circuit bresker A3C~5 (86M):

Afterburner units of port engine.

Through ¢ircuit breaker -A3C=5 (87M):

Afterburner units of starboard engine.

Through circuit breaker A3C-5 (11M):

Contactor KM-501 (363) -used for turning on pump 4954
and timer AB-1BE in starting panel (1M).

Through circuit breaker A3C-5 (SK):

Cut-out pilot lamps CHI-51 (1C) and (2C) of port and
starboard generators.

Fuel pressure warning mechanism CJ-3 (7K) and fuel
rressure pilot lamp CAli-51 (8K) of drop tanks.

Indicator of fuel quantity gauge and flowmeter (14K)

Fuel pressure warning mechanism CI-3 (3K) of 3rd and

4%h tanks and pilot lamp CIl-51 (4K) 1ndicating operation
of 3rd and 4th tank pumps.

Fuel level pilot lamp (15K).

Thyratron interrupter (17K).

Discharge bormet of fire~extinguishin,

g bottle (32K

through switch button 205K (31K). (30

Pire waraing relay P[-3 (35K) along minus cirouit via
three thermoswitches Af-155A-3K (30K) .

Pressure warning mechanisr CI~3 (6K) of 1st kerosene
tank which contacts close at pressure less than 0.3 kg/sq

.cm.
and make power supply circuit for winding of relay M 4n

~

~.
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KA~2 (3M). When relay operates, lamp (12K) of 1st tank
comes on, while afterburning and maximum enginec power become
out out.

Fire warning lamp CIL~51 (10K).

Through oircuit breaker A3C-5 (5C):

Thermoregulator TPTBK (3T) of air in cockpit and
electric air distributor (4T) via switch M3MH-20 (2T)
marked COCKPIT SUPPLY (NUTAHME KABMIM), COLD, HOT, AUTOMATIC
(XOnOAHNA, TOPAYMA, ABTOMAT);

De-icer electromagnetic valve SE-48 (ST) via button
5K (8T).

Turn indicator IVM-53 (16H).

Cookpit lamp KICPK-45 (51C).

Left rear lamp APYGO[-45 (41C) and its rheostat
PYO0-45 (40C).

Through _circuit bresker A3C-5 (19M):

Electric valve 3JK-48 (21M) with port engine shut-
off cock button 205K ( 20M)depressed.

Moximum oil pressurc warning lamp (19K) of port engine
via closed contacts of oil pressure warning mechanism 2C[Y-5
(18K). )

Through cireuit_breaker A3C-5 (22M):

Flectric valve DK~48 (24H) with starboard engine shut-
off cock button 205K (234) depressed.

Maximum oil pressure warning lamp (21K) of starbcard
engine through closed contacts of o0il pressure warning
meohanism 2C1¥~5 (20K).

Through eircuit_breaker A3C-5 (25M):

Three electrically operated pneumatic valves ¥I-30/1
(27M,294 and 76M) and relay PN-2 (68M) via contacts of
pneumatic switch YII-22 (26M). Switch closes contacts only
wvhen oompressed air is supplied to wheel braking system
while pneumatio valves operaite only when inertia trans-
mitters JA~23 (281.{, 30M) and YA-24 (77“) become brought
into play. :
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Busbar No.2

Connected to busbar No.2 ares
Through oirouit breaker A3C-5 (33P): =

Marker recediver MPI-48I[1,

Bell of MPI-48T (28P).

Marker lamp.

Receptacle 48K (27P) for aonnection of PB-2 through
filter $34~1F (29P).

Through odrcuit breaker A3C=10 (3p):

Control board APK~5 (13p) via contacts 4-5 of
relay PI-6 (5p) and fuse CI10 (35p).

Control desk of CP0 station (9p) via contacts 45 of
Telay PI-6 (5p) and fuse Cll-10 (37p).

Rectifier of station PCHY-4 (12p) via cont -
relay PI-6 (5p)fuse Cl-10 ( 36p) :(mdzpvia con::m::t:-; :f‘,f
relayPll-2 (4p) with switch 87K (ip) on.

Via contacts 1-2 of relay PlI-6 (5 : ‘
inverter N0-750 (2p) which ensures gtzz-;i::', ::r::x:all.a:t::

Throush oirouit bresker A3C-10 (15p) : o

Contrel desk of radar Tran, p
ging unit CPR-14 (2
contacts 4-3 of relay Mp-i (45m). 2 (22p) via 7
) Ivlzlay for cutting-in radar ranging wnit Pl-2 (21p).
a contaots 6-:' of relay PI-2 (21p) and contacts 4-5
0 terminal 4 of inverter NO-750 (17
p)
which ensures starting of inverter with sight circuit
breakers (42[) ana 1n) orr. - ’

Through olroult breaker A3C-5 (23p):

- Control desk of teil warni
J ng radar SI
Througn_A3C-10_(jom): B ’

E-ro—‘-‘ﬁl‘iizﬁglﬁ.?l‘géker Agc-5 _(1H):

Inverter MAT-100 (2H)
y for po
harizon) on emergency duty ang relwerp;igm(ia?; ATV~1 (gyre

S

armament to selector switch of unit No.7
of sight ACH-SH and on to cut-in relay MP~1(11ll) of cannons
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Through eircuit breaker ASC-10 (4H):

Inverter [IT-125 (5H) for ATM=1 and IHK-1 (gyro
induction compass). .

Connection box of .I'K=1 (6H).

Through oircuit breaker A3C=5 (34M) s

Indicator YT-6] (36M) of aileron trim tab via switch
(100M) .
Pilot lamp CAlL~51 (38M) of neutral position of stabilizer
. trim tab effect mechanism. -
Trim tab effect mechanism MI-100M(37M) via button
MK (35M).

Busbarx No.3

Connected to busbar No.3 are:
Through circuit dbreaker A3C-25 (9C):

Landing light change-over switch [H-45(10C) via
fuse Cl-5 (53C).
; Landing light J®CB-45(11C) via relay PII-2(8C) or
© taxiing light QP-100(39C) depunding on position of change-
over switch (10C).

Through circuit breaker A3C~S (9M):

cannons and bombing

Through firing button 204K(100) of
(381) for control

and camera guns.

Bomb release relay Pll-2 (8B).

Rocket firing relay PII-3 (540).

Through circuit breaker A3C-10 (120);

Camera mount controller of Cli-45 (15I).

-TMmer BM-2 (18M).
" Through cireuit bresker A3C-10 (16M1):

[V

o O -
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Electric trigger (250) of port wing cannon with
contacts 7-8 of firing relay (11M) closed.-

Ammunition rounds counter 3-M-005 (191) of port cannon,

aReady-to-fire® signal relay P~2 (22[1) of port
cannon.

Electrically operated pneunatic valve 3K-48 (31l)
when button (281) of port cannon reloading is depressed.

Through_circuit breaker A3C-10 (170):

Electric trigger (26l) of Zfuselage cannon with con-
tacts 9-10 of firing relay (11ll) closed.

Ammunition rounds counter 3-M-005 (2011) of fuselage
cannon.

"Ready-to-fire" signal relay PlI-2 (28[1) of fuselage
‘cannon. )

Eleotrically operated pneumatic valve 3K-48(32I)
with fuselage cannon reloading button (29I1) depressed.

Through circuit breaker A3C-10 (18M):

Electric trigger (270) of starbeard wing cannon with
“contacts 11-12 of firing relay (11N) closed.
Ammunition rounds counter 3~M-005 (21I) of starboard
cannon.

*Ready-to-fire" signal relay PlI-2 (24II) of starboard
cannon.

Electrically operated mmeumatic valve 3K-48 (330)
with starboard cannon reloading button (scﬂ) depressed.

Through circuit breaker A3C-20 (42I1):

Pilter §-14A(20)
MP-1 (450) olosed.

Heating of sight head (4M) and zero
of sight ACN-5HB3. syroseore (360

Circuit breaker A3C~10 (1ll) from whieh voltage is
supplied to:

units of automatic sight ACII~5HB3
» voltage stabilizer (3N
81ght head (411), elevation gear (B, datetribution box (61,

with contacts 8-7, 11-12 of relay

i
|
i
!
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computer (8l), eleotron relay (35[l),zero gyroscope (36I),
amplifier (37M), sight control desk (380), damping button (39M)
and potentiometer (41l) of manual range input.
Through oircult breaker A3C-10 (52M):
Cut-in relay PII-3(541)
Control unit MI¥y-2 (57M).
Switch lNH~45 (53M).
Signal board C~5 (560).
Pour units C~5 (471, 481, 5@Iand 59M).

of rocket armament C-5.

Busbar No.4

Connected to busbar No.4 are:

Eleotromagnets of starboard and port bomb carriers
BA3-56(15. «nd 2B).

Two green bomb suspension lamps CAli-51 (35 =and 4B)
which come out at bomb release.

Through circuit breaker A3C~10 (9E):

ARMED-SAFE bomd rclease mechanlsms mounted in bomb
carriers (1B and 2B), with tactical bomb release
switch (75) ON. :

Red lamp Clli=51(5B) 4ndicating setting of bombs to
ARMED. SR

Through circult brenker A3C~10(10T):

Two 1imit switches KB-6A(12B) and (13B) for inter-
locking simultancous jettison of drop tanks.

Kleotromagnets (emergency windings) of bomb carriers
(1B) and {2B) when button (11E) of cmergenoy Jettisoning
of bombs or tanks is depressed. )

¥lectromagnets of carricr locks of racks C=5 (491, 50M)
with button of emergency Jettisoning of racks C-5 (51l)

depressed.
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Through eircuit breaker A30-10 (5T):

Heat of clock AYX (iT).

Heat of alr speed tube MBA-4 (6T);

Through eircult breaker A3C-5 (120):

Limit switches BK~44 of extension and retraction of
landing gear left strut (13C) and(14C),extension and retrac-
tion of landing gear nose strut (15C) and (16C),extension
and retraction of landing gear right strut (17C) ana (18C).
When landing gear struts are retracted limit switehes (13(C),
(15C) end (17C) out in three lamps XC-39(21C, 22C .ana 23C)
of external signalling and three lamps on flight and landing
control board MAMC-2 (20C). Fhen landing gear struts are
retracted limit switches (14C,16C and 18C) also switch on
three lamps on flight and landing control board fnnc-2.

Air brakes extension electromegnetic cook PA-13/4 (46Y)
with switch (48M) on throttle control lever ON or button 204K
(44M) on airerart control stick depressed, with normally
closed contacts 1-2, 4-5, 7-8 of relay TKE-S307 (103%)
which effects interlocking of air brakes extension when
stabilizer 1s controlled by eleotric actuator AlIC-4

Alr brakes extenslon 1imit switch BH-2~140B~1 (. 12C0)
vhich, with air brakes extended, makes cirouit of
lamp on flight and landing control b 2 phiot

oard (20C),
Vinding of rocket fire interlock relay Pii-2 (os51)

switohes BK2~140B~1 (39 ang 428) on

Swi
tch of position lights (25C), rea rosition light

BAHO-
A s‘:1‘51()26(;) of port wing, green Position light BAHO-45 (27C)
oard wing, white tai) 1ight XC-39 (28C) ana two

resistors [10~10-5 ohms (3C
ness of position 118111:3,( ) and (4C) for changing bright-
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Pilot lamps of flap landing position one of which,

Cl~30 (49C), is located on flaps control board and the other

on board ﬂﬂG-Z FZOC).
Through circuit breaker A3C-5 (29C):

Electromagnetio valve -I'A—74ll/5 (52Y) of stabilizer
booster via switch 88K (51M).

Bleotromagnetic valve I'A-74/3 (484) of aileron control
booster, with switoh 88K (47M) OX. '

Through circuit breaker A3C-5 _(420):

Four signal flares BKCP-46: yellow (35C), greem (36C),
red (37C) and white (38C) when switch B~45 (30C) ie ON
and signal flare buttons are depressed: (31C) for yellow,
(220) for green, (53C) for red, and (34C) for white flares.
Two ultraviolet lights APYOOU-45: (47C) - left front
1ight, (45C) - right 1ight with rheostat PYOO~45(46C) for
left front light and (44C) for right light.
Receptacle 47K (43C) for plugging in of portable lamp.
Through circuit breaker A30-5 (53M):

Landing gear extension electromagnetic valve T'A-46/3
(55M) via switoh IMH-45 (54M). ]
Drag chute pull-out electric valve 9K~48 (57M) with

button 204K (56M) depressed.
Drag chute jettison electric valve 3K-48 (59M) with

button 204K (58{) depressed.

Flaps extension and retraction units.
Flaps extension and retraction eleciromagnetic valve

; TA-46/2 (67M) via three microswitches KB~6~2, namely: (60M)

for retraction of flaps, (83M) and (654) for extension of
flaps, via microswitch KB-6A (66€l) of 15 deg. flap extension
and via two 1limit switohes BK-2-120B-1 of flaps UP position
(618 - for port and 62 - for starboard flaps).

Two pilot lamps, namely: Cl-30 (48C) for flaps UP .
position and CM-30 (50C) for flaps TAKE-OFF position.

4 M

.

T .

i

~ i
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Through A3C-5 (109K) - pilot lamp APY-2A (78M) or
take-off and landing position with check button (117Y),
Variable ratio automatic boost control unit APY-2A

and automatic control, and switch (107H) of APY-2A manual
control.

Busbar No.5

Connected to busbar No.5 are:
Through circuit bresker ASP-15 (12M):
Booster pump MHB-2 (14M) of 2nd kerosene tank via
flter 0-14A (134). R
Pump operation pilot lamp CAIFS1 (2K) of second tank
via contacts of pump operation warning mechanism CJ-3 (1K).
Through oircuit breaker A3P-10 (15M):
~ Booster pump [P~ (174) of third kerosene tank via
filter §~14A (16M).
Ihrough circuit breaker A3P-~10 (98M):
Booster pump MIP-1 (18M) of fourth Xk
via filter §-144 (o). Frosene tank
Units qu gonnected to airoraft mains:

Tachometer transmitter IT-3 (23K) of rort engine.

Tachometer transmitter IT-3 (24]{) of starboard engine.
Tachometer indiocator 2T9-15-1 (22K).

Thermocouples (27K) of port engine,

Thermocouples (29K) of -starboard engine.

Thermocouple block (26K) oz port engine,

) Thermocouple block (28K) ot starboard engine
Indicator 2TBI-413 (25K) oz thermocouples, .

!/"-—’\;

S

(1044), wechaniem APY-2A (105M) computing unit APY-2A108M),
position indicator change-over switch (106H) of APY~2 manua)
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Pour inverters: N0-750 (2P), IO-750(17P), IIT-125 (SH)
and NAT-1011 (2H) serve as sources of elternating current,

Inverter [H0-750 (17P) supplies alternating current to
automatic sight ACI-S5HB3 and radar ranging unit CPJ-1M.

Inverter NI0-750 (2P) supplies alternating current to
wmits of stations PCUY-4, WPII-48l, CPO, radio compass APK-5
and thyratron interrupter [T-51]] (17X) (from series 8~51-NT-51M).

Inverter IAI-10I (2H) supplies alternating current to
gyro horizon Al'l-1 (SH) on emergency duty (it inverter IIT-125
(5H) fails and A3C-5 (1H) 1s closed).

Inverter MT-125 (5H) supplies alternating ourrent to

units of gyro induction compass TI'ik~1 and gyro horizon AI')f-1

‘on normal duty. :

When inverter [0~750 (2P) f£ails to operate, the
3tations can be supplied with alternating current from the
ather inverter [0-750 (17P), for which purpose it is
1ecessary to turn on switeh 87K (16P) marked RADIO EMERGENCY
SUPFLY, APK, MPNl, CPO, FLOWMETER (ABAP. MUT. PAZLO, APK, MPH, CPO,
PACXOJIOMEP) and mounted on the vertical part of the starboard
sonsole. In this case automatic sights ACII-SHB3 and CPI-1M
become disconnected.

Note: The alircraft may be equipped with inverters,
type M0-7504, instead of II0~750 +type.

: The power supply system consists of two starter-generators

ICP-CT-6000A (69) and (73), battery 12CAU-28 (13) and

units ensuring parallel and trouble-free operation znd control

of power supplies as well as their protection and blocking.
Bach starter-generator I'CP-CT-6000A complete with start-

ing and regulating equipment is designed for starting the

%

-

T =Sy v
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"cngino with subsequont operation as generator to supply 4 ' Specifications_of Gemerator
electric power to the mains loads. : ‘ 3 _

The starter-generator is a D.C. six-pole electric ) Rated power at 30 V .......-............,.; 6000W‘ R
machine with three communicating pcles; it is coupled to the Reted voltage cecccsvcrveceresvorornrenens 28.5 V.
engine through two-stage réduction gear which automatically Rated load current c:eoscocesssssocssosnas 200 A
changes the reduction ratio with the change of operating condi- ~ Operating speed Tange seceesserensossnesss 4000 - 9000 ropom. “
tions of the starter-generator.' Maximum one~minute current (within

The starter-generator is cooled by oncoming air flow and 5000 ~ 8000 TeDPells) covecsncssarssseces 300 A
additionally by the fan mounted inside the generator body. Maximum allowable load current without

When the starter-gencrator is used as a starter, it ventilation for 30 min..seesseacesvsess 60 A

operates in the 1st and 2nd starting stages with compound Maximum ten-second current (within

excitation and in the 3rd stage with serles excitation. In 1st 6000 ~ 8000 TePeme) seuvecrorarnsisecss 400 A

stage it operates with series-oconnected additional resistance Brushes, grade MC-7, size 7.2x17.5x25 mm,

vhile in 2nd stage the starter-generator operatos with The generators are connected to the aircraft mains

additional resistance discomnected. 3rd stage is operation of theough two switches 2B-45 (183) and (193). fThen the

the starter-generator st higher r.p.m., after tripping of 4th . genmerators are brought on the mains automatically with the |
nicroswitch ABI-1BE 1in MKC-GOOQE. ! aid of two differentisl relays AMP-400% (102) and (119).

With a voltage of 21 V across the starter terminals and _ In this case tbe generator voltage should be 0.3 - 0.7 V
oompound excitation, the speced of the starter-generator is not ‘ :

above the mains voltage. P
less than 1400 r.p.n. =

and current drawn not more than 260 A. The generator becomes disconneoted from the mains at

¥ :
1th a voltage of 21 V aoross the starfer terminals and the mains-to-generator reverse current of 15 to 35 A,

series oxoitation, the speed of the starter-generator is not

less than 2400 TePule

and ourrent drawn not more than 260 A
When used as generator,

with parallel exoitation.

the starter-generator operates

s g b o 7 e on
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When one of the generators fails to0 opcrate all loads
may be fed from one generator, (total power drawn by all
simultaneously operating electric loads being lesai
than 6000 ¥).

Relsy P2 (283) sorves for disconnection of the
generators when the ground battery is used.

Differcntial relays JMP-400A arec intended for sutomatic
connection and disconnection of the gemerators.

JIHP-40CA comprises three main components:

(1) Differential control relay.

(2) Double-break contnctor of straight travel typo,

(3) ruxillary two-contact cut-in relay PlIA-2A with

normally opened contacts.

Rated voltage vecsusessesencesssnrsrrserans 28 V
Rated cwrrent through contactor contact ees 400 2
Difference between voltages of generator
and mains at which generator is brought
OB BAINS sevenrusttotoannstctioncsrrnness 0.3 to 0.7V
Cut-out reverse current veesseantincsanennss 15 to 35 A

Pick-up voltage of contactor and relay

at +20°
+20°C in hot state vevviiiiveinaiienes not more than 20 ¥

- Ijeclassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5
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Drop-out voltage of contactor and relay
2t +20°C in hot state .eveeeeeeseeess.s not more than 5 V

Switch (183) and differentisl minimum relay (103)
are intended for the port generator, switch (193) and dif-
ferential minimum relay (113) for the starboard generator.

When the switch (189) 4o closed, the plus of the port
generator (63) 1is supplicd to the differential relay (103)
which operates and brings the generator on the mains if its
voltage exceeds the battery voltage, and removes it from
the mains if the gencerator voltage i1s below the battery
voltage at reverse current of 15 - 35 A.

In bringing the generator on the mains, the differential
relay simultaneously emsures the operation of relay Pl~2 (6C)
which cuts out red pilot lamp CIAI-51 (1C) mounted on the
instrument panel and marked PORT GENERATOR OFF (JEDMHE TEHE-
PATOP BHKMQUEH).

The starboard generator (73) is brought on the mains
in a similar way. Yhen 1t is connected, relay PI-2 (7C)
operates and cuts out red pilot lamp CHII-51 (2C) mounted
also on the instrument panel and marked STARBOARD GEMERATOR
OFF (IIPABH}f TEHEPATOP BNIIDYEH). When the generators are
removed from the mains, lamps (1C) and (2C) come on.

Ammeter shuntc (229) and (233) are connected to recept-
acles 48K (243) and (253) to measure the current of the
port and starboard generators.

Two voltage regulators P-27 (123) and (133) are used
to maintain equal voltages across the terminals of the
generators when changes in load, and/or speed of the engines
take place or when the engines differ from each other in speed.

Specifications_of Voltage Regulator _ P-27_

Bated VOltBEE cvececscsssscrsecssessssscereess 28,57
Maximum power dissipated in carbon pile .eeeee 85 ¥

[T —

—

»
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Voltage difference when r.p.m. of gemerator
are changed within operating range and
load is changed from zero to rated value seeeess. 2.7 Vv
Limits of voltage adjustment by regulator .
rheostat (from initial PositLon) «eevessssesvense +2 ¥V to

) . =25Y
Regulator P-27 incorporates:

(1) Regulator itself witk plate. It consists of elccire-
magnet with armature and carbon pllec enclosed in finned
cooler.

(2) stabilizing resistor,

(3) Temperature compensating resistor.

(8) Shock absorbing panel, "port" or "starboard".
rewlﬁ:ﬂn::;;-:;:.resistor BC~25B for readjustment of
1ndep::g:]]:t:;f—fzi in conjunction with the plate is an
shaee ch 1is mounted on the "port" or "star-

panel and can be casily removed and replaced

External resistor BC-£5% being part of the P—i;-'? set

is removed from the Te
gulator and in
convenient for regulation, Fietted at the plase

'Ifhe BC-25B external resist
regulator P-2y (133)
of frame 14.

The BC"ZSB of port

: ance of starboard generator
8 mounted on the starboard section

generator regulator P
is moumnted on the port section of frape 13 e (123)
) » )
the generz;a;i:l:::;t:arbon Pile is placed in the circuit of
ng shunt winding anq chang
es its resist-

ance in inverse
rroportion to ¢
electromagnet armature spring he pressaure exerted by the

(for paraliel op
increase of pile

TN

———
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the exciting shunt winding of the generator, thus a decrease
of voltage across it, and vice versa.

The equalizing windings of the voltage regulators (129)
and (133) are intended to equalize voltages of the star-
board and port generators and, thereby, to ensure their
parallel operation. They are connected in series and in
accordance with ballast resistors (83) and (99) and wind-
ings of stabilizing transformers TC-9AM of the port and
starboard generators. :

For example, an increase of load in the port generator

: causes an increase of current passing through the generator's

ballast resistor and voltage drop in the ballast resistor.
between ballast resistors
takes place which causes current flow in the equalizing
windings of the regulators. Magnetic flux set up by current
in the winding causes a decrease of pressure on the carbon
pile of the port generator's voltage regulator and an inerease
of pressure on the carbon pile of the starboard generator's
voltage regulator. A decrease of pressure on the pile causes
an increase of its resistance, a decrcase of exciting current
and voltage of the port generator, while an increase of
pressure on the pile causes a decrease of its resistance, an
inorease of current in the exciting winding and an increase

of voltage of the starboard generator to the value of the
port generator voltage. :

To reduce interference of the generators with radio
reception six capacitors KEM-81(163) and (173) are installed:
three capacitors for the port generator and three capacitors
for the starboard gencrator.

To measure voltage produced by the generators two recept-
acles 48K are mounted, (263) for the port generator and (273)
for the starboard gencrator.

Aroraft battery 12CAN-28 (13) iz cut in the aireraft
mains and cut out with the ald of switch (53) through oon-

L iaE R ALk R & 4 AL il AL ke kAl kks Lk
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Voltage regulator P-27 (iza). differential relay
JMP-400A (103), ammeter shunt A-46 (223), heavy ourrent
fuse TI~200 (203), three capsoitors KBM-31 (163), out-in
ocontaotor KM-507] (363) of the pump of the first kerosene
tank, receptacle 48K (243) to measure the port generator
-icurrent, receptacle 48K (263) to measure the port gemerator
voltage, receptacle 48K (253) to measure the starbosrd
- generator current, receptacle 48K (279) to measure the star-
board generator voltage, oircuit breaker A3C~30 (343),
oircuit breaker A3C-10 (31P), time-lag fuse WI-75 (32P),
power-si ;;;c::o:h:g:ix;::'connection of reversed polarity . eircuit breaker A3C-40 (853), ecircuit breaker ASC-10 (88H) 1
- cuteout of the re ; . with the h and three relays PlI~2 (19E, 283, 6C), stabilizing trans- |
we generators e help of relay - former TC-9AM (403) - on the port side top between frames 12 1
4

taotor KN-2001 (23),. through heavy current fuses TIH400(293)
“and TH=200 (203) and (213).

The aircraft 1s-provided with a receptacle (83) +to
connect the ground power supply which is brought on the
alroraft mains by relay box PIA-2004 (43) with the help
of-a switeh (53). '

Yhen bringing the ground power supply on the mains, the
relay box (43). ensures: '

- dizconnectiion of the aircraft battery from the maing;

Pll-2 (283);

i ] and 14. Ballast resistor BC-6000 (83) is mounted on the port

- cut-in of radar ranging unit CP(-1M and sight ACI-SHE) ;8lde top between frames 14 and 15. :
througt 3 5 i
1ou¢;; rele;i HP-1 (45M). Voltage regulator P-27 (133), differential relay
od throuh ruse GRS (apors) worimeter Bl (303) comnect-  gyp-400A (119), ammeter shurt A-46 (239), heavy ourrent
sh fus o (373) is wsed. :fuse TN-200 (219), three capacitors KEW-31 (179), eaircuit
fﬁbreaker A3C~30 (B813), circuit breaker A3C~-30 (31M), circuit

Lagjout_of Poger Supply Units i breaker A3C~25 (329), time-lag fuse WI-75 (30P), four %
e 'relays PI-2 (7C, 92M, 94M, 18E) stabilizing transformer ‘
in thzh ;“Z;:;:l;l;:zeozez:iozo::rt:upili system are installed TC-9AM (413), circuit breaker A3C-40 (333), oirouit breaker !
Storage battery 12GA ¢ following places: A3C-30 (101M), fuse HN-10 (162M), A3C-15 (102Y), ballast §
b v 12CAM-28 in the upper nose equipment resistor FC-8000 (93) - on the starboard side top betwecen
- % between franes 2 and 3. . frames 12 and 15,
. Starter-generators I'CP-CT-6000A 4n the upper front
part of each engine.. ... ... i 6. Engine Starting
side ‘:ZO::: ::::z :‘;;‘;i:::ceptaole on the fuselage port The engines are started by starter-generators ICP-CT-GOOCA
L . _ Relny vox PHA~200A (43)rames 19 and 19. ‘(63 and 79). The engines may be started both froa the air-
Detween frames 12 and 13 on the port side bottom ; borne battery and frem the ground one.
Contaotor K007 ('23 . The aircraft is provided with a blocking syctem which
R 1n the uppor ixoae Oqu:.pmenz . 0 cut in the storage battery precludes simultancous starting of boith engincs. 1
on a horlzontal member) 2y between frames 3 and 4 (or . The starting systenm of tho port engine includes: start- <
Heavy current i‘usc'm-lmo {ing button 204K (SE), panel II-3 (14E) to control ozarating
+ 1n the upper nose bay on "conditions, ignition switch 88K (12L), bleccking reloy Fi-2

the port side betvween frames 2 and 3

{
4
1

~ ' o { o
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(19B) of ke starting button, starting pump MHP-10-5U (71y)
electrozagnetio valve (CK) of the fuel pump, electro-
pagnet (6%M)  of the starboard enmgine's alr by-pass bang,
starting coll unit X-21-F1 (CE) with ignition plugs Cj-%
(88).
Starting panel NKC-6000E (1¥), ignition pilot lampe CHll5
- (2B) of tre port engine.

To start the port eugine on the ground, it is necessery
to close circult breakers A3C-25 (1E) and A3C-5 (11k, i3y,
5K), set the throttl: control lever to the LOW SPRED (AT
T43) position and to depress the button (3E).

#1th the AC-5 (11¥) cut in, the plus of busbar 1 is
supplied to: startinc buttons 204K (3E) and (4E) of tne

.port and starboard engines tirouzh the normzlly closed con-
tucts of the cecond microcwitch of ihe timer of HKC-6O00E (1Y)
ftarting pznel a2nd to the normally open contact of micro-
snitch No.l of the IIHC-G0O0E timer.
denvZ:-:Z :::::fﬁ;;ii:i)l c:: in, the plus of busbar 1 is
~---to terminals CONTROL (iiOPTls’gJIb;he:fafK o) ood CL3E),
lamps CRl~51 (2E) ang (5E) and to f::t;::izarning
o g contacts of
relays H,K, 1  of the starting panel.

#ith the button (3E) depresseﬁ,
of the etarting Panel bvecomes cut
of reley I' and the normally elose
reloy P2 (19E) which pre

the winding of relay [
in through contacts 1-2

d contacts (1-2) of

oludes repeated starti

o ¢ arting of the
runnirg engine. As a resulty relay I operates and through 1ts

own
contacts 8-9 cuts in the electromotor, while via the

n 5
ormally closed contacts of the first microswitoh of the

t
ri.l::r, P;.It supplies positive voltage to the winding of
y 8% and to nieroswitches 2, 3 ang 4 of the timer

Relay PI-9% of the
timer operates s
and thereby blocks the 1irst mioroswi.'t:t:hc:msen the contactor,

. ~
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Rotetion generated by the electromotor is transmitted
through the worm rcductor to the four cams which turn and
close the four microswitches in succession.

The turn of the first cam brings into action the first

-/ microswitch which ensures power supply to the electromotor
© of the timer immediately from circuit bresker A3C-5 (11M)

in whioh case the starting buttor is by-passed.

Turning of the second cam brings into action the second
microswitch and supplies the positive potential simultane-
ously %o the winding of the main contactor, to the winding
of relay ¥, to the switch COLD CRANKING ( XONORHAA NPOKPYTKA)
of the control panel (14E) and to the electromagnet of the
air by-pass band (69M) of the starboard enginec. The main
contactor operates and cuts in the port starter-generator
through the killing resistor.

¥hen operating, relay ¥ disconnects the shunt winding
of the starter-generator (63) from voltage regulator P-27
(129) and connects it to the mains through the A3C-25 (1E),
through normally closed contacts 7-6 and 5-8 of relay J,

The throttle lever control in the LOW SPEED position
closes the cold cranking switch and cuts in the winding of
relay K through ignition switch 88K (12E).Relay K operates
and, through 1ts own contacts 7-3, cuts in the starting
punp [IHP~10-94 (71M); through contacts 8-2 it cuts in the
electromagnetic valve (6M) of the sterting pump, starting
coil unit Ki=-21-F1 (6E) with ignition plugs CA-96 (SE)
and red pllot lamp CHl-Simarked LEFT (NEBHI) and AFTER
AIRSTART, SWITCH OFF IGNITION (BANYCK B BOSZYXE IIPOU3BET,
BARUTAHUE BHKMOUM) and installed on the right side of the
shock-mounted portion of the instrument panel.

The turn of the third cam brings into action the third
microswitch which supplies the positive potential to the

winding of the auxiliary contactor.
The contactor operates and shunts the killing re_sistor.

BN
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Turning of the third cam brings into operation the
fourth microswitch through contacts of which voltage is
supplied to the winding of relay J. Relay X - operates
and disconnects the shunt winding of the starter-generator (6y);
as a result, the starter-generator starts to operate under
series excitation conditions.

To perform an airstart of the port engine, ignition
switch 88K (12E) should be set to the position AIRBORNE
IGNITION (SAXITAIME B BO3ZYXE) in which case the winding
of relay X is cut in. Relay K operates and cuts in electro-
motor MY~102A of starting purp MHP-10-9H (71M) ,starting
coil unit Ki~21-F1 (6E) with 1gnition plugs C-96 (8E),
the electromagnetic valve of the starting pump (G6M) and
pilot lamp CIIi-51 (2E). :

The starboard engine is started in a similar manner.

The starting system of the starboard engine includes:
starting butten 204K (4E), panel NY-3 (13E) +o control
celay P2 (180) o s sremtons ek (15T), blooking
yump THE-10-SH (71M), tho sleotremsmris) ooory o8

S otarting pums thé ele :leotromagnetic’valve (SM) of
pass band of tho ;o*-t en, :x: r°m‘:@et (7OM) i
vith Senitien Plucs‘cn—sé (Zﬁ)a :rt::f coil unit Kn~21-51(7E)§‘
of the starboard engine. » tenition warning lanp CII-51(E
Circuit breakers A3C-25 (1E) apa A3C-5 (11¥), start-

ing panel (1K), ong startin
g pump [THP~-10-91 (714 3
in stariing either of the engines, ¢ ) ome used

7¢ Mterturning
Afterburning g accompli
the engine controls

Let us consider
port engine,

shed by the pilet by pulling
beyond the naximum rating stop.

» 83 an example, ufturhu.rning of the
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The_afterburning system of the port emgine incorporates:
Ratings control panel (14E). . - e
Relays B, Iy E, NI, X, M, 0 of afterburner control
unit KAP-2 (SM),
Afterburner fuel minimum prescure warning mechanisn

: IoR-2 (11K).

terburner out-in blocking 1limit switch BK-2-140B-1(32M).
Electromagnetic valve of afterburner fuel pump
HP-11A (10M).
Contact of the afterburning ncedle of pump HP-11A (82M).
Contact of the hydraulle decelerator of purnp HP-10A(8M).
Afterburner ignition coilKili~1A (16E) with irmition
plug CI-02(10E). :
Two electromagnetic cocks TA-21(74K), (75M).
Afterburner green pilot lamp (2M).
Pressure warning mechanism CJ[=3 (6K) of the firat
kerosene tank.
Pump operation red pilot lamp ( 12K) of the first tank.
The ratings control panel carries:

Starting limit switch 3.

Cold oranking limit switch XI.

Maximur rating limit switch K.

Afterburning limit switch 0.

Limit switch to set limit oil pressurce warning mechanism

" to two limits.

Switch to cut out the starting coil unit with i{gnition

: plugs and the electromagnetic fuel valve when tho engine ie
! prepared for storage.

The cold cranking 1limit cwitch geis olosed when the
throttle control levers arc pulled throuch 4° freo the.STOP

©CTON) position.
The engine starting linit switeh gets closed when tho

{ throttle control lever is pulled beyond the lew spcod stop.

o~
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The lirit switches of maximum and afterburning ratings
are cut in when the throttle control lever is moved beyoni
respective stops.

The nozzle eyelids may have three positions: fully
opaned, half-closed and neutral. The neutral position cor-
responds to nominal rating, fully opened, to afterburning
rating ané starting, half-closed, to maximum rating.

The afterburner units get power -supply from busbar lo.1
via two circuit breakers A3C -5 (86M) and  A3C-5 (87H) anc
from the port generator busbar via A3C-10 (88M).

Phen the engine control lever is rulled from STOP (CTOII)
Position to NOMIMAL (HOMJHAL) stop, the positive potential
is simultaneously supplied through A3C-10 (88M) to the
second terminal of TA-21 (74M) via contacts 2-1 of relay J
zzzt::t:h;-:iz:trt;rminal of TA-21 (75k) via normally closed
the engine satt elay I' and relay E, starting limit switch of
o 1.mgmh;'a(;:g;:)'contro1 Panel and on through contacts 3-2
npera::jv:‘esl15:;2;§Z::Ziwd (7510: tyng staxted to

¢ fluid to the nozzle control oylinder
and set the nozzlg to the afterburni. 7
ng rosition.

‘fhen the A3c-5 (86M
18 supplied to; (864) 15 closed the positive potential

Contact of hydraulic decelera
normally closed contacts 5-4 of »
Afterburner fuel ninimum pre

Winding of relay 0 ¢
of relay E, irough n

tor of HP~10A (8M) through
elay M and relay  Fl-2 (92K).
8sure warning mechanism (11 K)»
ormally closed contacts 2-1

18 absent in the nozzle eyelids
ay (0.3 - 0.5 8e0.) in operation of

Provide the Possibil.
ity ¢
nozzle eyelids ¢ylinders, TIOR8 prasawe

¢ylinders, The tinie del
relay 0 is necessary to
increase in the
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When the ABC~S (5K) 1s cut in, the positive potential
is supplied to pressure warning mechanism CI~3 (6K) of the

. first tank and to contact 2 of relay M.

The contaoct of the hydraulic decelerator (8M) gets
closed at 10,500 r.p.m. of the engine and the positive

. potential iz supplied through it to maximum rating switch M

and to afterburner switch O of the ratings control panel

- (14B).

When the engine control levers are set to the AFPTER-
BURNING (@OPCAX) position, the afterburner switch of tkre

¢ ratings control panel via normally closed contacts 5-4 of

relay 0 cuts in the electromagnetic valve of afterburner
pump HP-114 (10M), winding of relay I' and also delivers

* the plus of voltage to afterburner cut-in blocking limit

vt

switch BK-=2-140B1 (324).

The electromagnetic valve of afterbuvner pump HP-11A
operates and supplies fuel to the afterburners, in this case
the contacts of the afiterburner fuel minimum pressure warning
mechanism(11K) get closed and the winding of relay E gets
energlieed.

Relays I' and E operate and discomnnect the plus of

voltage from the second terminal of T'A-21 (75M); from ASC~10{88H)

the plus of voitage is delivered through contacts 5-6 of
relay I' and through contacts 8-9 of relay E to the first
terminal of valve I'A=21 (75M); from A3C-5 (86M) ~ to after-
burner ignition coil KIM~1A (16E) through contacts 2-3 of
relay B, contacts 9-8 of relay I' and normally closed con-
tacts 4-5 of relay Bj; through contacts 2-3 of relay I' to
the afterburning pilot lamp (2M) mounted in lamp register T-6
on the right-hand panel of the frame. )
The T'A~21 hydraulic unit operates, delivers the
hydraulic fluid to the nozzle eyelids cylinders, and sets
them into the AFTERBURNING position. In this case the
positive potentisl is supplied to the first terminal of

the I'A-21 valve (74M).

- CIA-RDP80T00246A062100060001-5 — oo oo
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The contact of the afterburning needle of pump HP-114
(B2l) at the maximum pressure of afterburner fuel gets
closed and outs in the winding of relay B. Relay B OPerates
and breaks the ignition circuit.

Afterburning ceases when the A3C-5 (86M) 1s opened,
when the hydraulic 8system fails to operate, when fuel Pressuy
in the first kerosene tank is less than 0.3 kg/sq.cm., when
excess pressure in the afterburner fuel manifold is less
than 0.2 kg/sq.cn.

In the event of hydraulic system failure, afterburner
cut-in blocking limit svwitch BK-2-140B (32¥)closes the con-
tacts and cuts ir the winding of relay J.

Relay I operates, de-energizes the electromagnetic
valve of afterburner punp HP-11A (10M) and the winding or
relay I', 1he contacts of relay T return to the initial
position and cut out the Tirst winding of the I'A-21 valve 754
a.n§ afterburner igniticn coil (16E). l

After disconnection of the el
eciroma
afterburner pump, gnetic valve of ‘the

}neet the plus or Power supply to the
If fuel Pressure i
than 0,3 kg/sq.cm.,
closes the contacts
(5K) to the vinding
the cirongts Tunning
panel (14E) gpq cuts
1st ANk (1~nit BAK).

The thrust afterburning of the stap
accomplisgheq in a similay manney

second winding.’

n the firgt kerosene tank is less

Pressure warning mechanisp Cl-8 (6K)

and delivers electric power from the A3C-3

of relay J, Relay ¥ operates, opens

f:om the A3(C-5 (86H) to the ratings contrd
1 the red pijo4 lamp (12K) 1abelled

board engine is
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The afterburning system of the starboard engine incor-
porates: . '
' Ratings control panel (13E).
Relays Ay B, JI, X, K, W ana H —or afterburner control—-
unit KAQ-2 (3M). -
Afterburner fuel minimnm pressure warning mechanism (33K).
Afterburner cut-in blocking limit switch BR-2-140B~1

A83M).
: Electromagnetic valve of afterburner fuel pump HP-11A

(o).
Contact of the afterburning needle of pump HP-~11A

(81M).
Contact of the hydraulic decelerator of pump HP—lOA

).
Afterburner ignition coil KiM~1A (17E) with ignition

plug ClI-02 (11E).
i Two electromagnetic valves I'A-21 (84Y), (85).
Afterburner red pilot lamp (44).
Pressure warning mechanism CJ-3 (6K) of the first
kerosene tank.
; Pump operation red pilot lamp (12K) of the first tank.
At high altitudes the speed of the engine is high
even if the engine control lever is set to LOW SPEED. To
prevent the possible opening of the jet nozzle eyelids for
. the AFTERBURNING position under the above conditione, provision
is made to block the opening of the eyelids along the air )
. by-pass band with the help of two relays PII-2 (92M, 94M).
; In these conditions, when the engine speed is over
' 9700 - 10,000 r.p.m., the by-pass band is closed, the P[I~2
. winding is de-energized and the first winding of valve PA-21
. (754) (through closed contacts of starting limit switch) in |
! panel II¥-B of port engine will not be supplied. Valve I'A-21
! (85H) of the starboard engine also will not be supplied.

o -
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Note: To check the afterburning electric circuits with

- engines not runring, the front side of KAO-2
afterburner carries change-over switches which
are operated by turning the slotted heads with
a screw-driver.

Tc operate the system at maximum rating, the throttle
control lever is set to the position of the MAXIMUM (MAICH-
HAN) =stop. Thic closes the contacts of 1limit switech M in
the JIJ-3 of the starboard and port engines through which
voltage is delivered to the windings of relay I (for port
engine) and relay K (for startoard engine) which operate
and change over power supply to the TA-21 (74M) for port
engine and (84H) for starboard engine from the second wind-
ing to the first winding which causes the nozzle eyelids to
close for the MAXIMUM position.

8. Eleciric_System of Controllable Stabilizer

A._Gemeral

The ‘longitudinal control of the aircraft is carried
out by the stabilizer which is controlled with the help of
the hydraulic booster employing a mon-reversible cyole;
artificial feel on the control stick is effected by m;ans
of a spring fecl mechanism in conjunction with the trim tab
effect mechaniem (Sce Pig.3). ‘

In the event of booster failure (at pressure drop ir
l;ydraulic eystem), emergency electric control of the stabilizer

8 automatically started. The control is effected by ANC-4
:le:tric actuator with the help of the electric follow-up
tiioszh(:::‘mi;g';lt). In this case the stabilizer is controlled

4 ovements of the control stick.
The angle of the stabllizer in these condltions is

:hzmged at a constnnt rate which is less than the rate
eveloped in cace of booster employment

i

U N—
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Then the stabilizer is controlled with the help of
the control stick (when either hydraulic booster or electric
follow-up system operates). Aerodynamic effort on the control
stick is simulated by the variable ratio boost control unit.

The variable ratio boost control unit (APY), without
interference on the pilot's part (automatically), changes
the gear ratio from the control stick to the stabilizer and
spring feel mechanism, depending on the indicated speed
and altitude of flight.

Regulation with reference to ram pressure is effected
witnin the range of indicated speed from V, ., = 480 km/hr
to vind = 900 km/hr. ¥/ith inercase of speced, an equal travel
of the stiok requires more effort on the stick and produces
a lesser angle of stabilizer deflection; with decrease of
speced, control is carried out in the reverse order.

Regulation (correction) with reference to altitude
takes into account the change of stability and conirollability
of the ailrcraft at high Mach numberc and in cffccted over
the range cf altitudes from H = 5000 m. %o i = 10,000 u.

(at the same time ac control with refercnce to speed).

With an increase of flight altitude, an equal travel of
the stick requires less effort on the stick and produces a
larger angle of stabllizer deflection; with a decrcasc of
altitude, control is carried out in the reversec order,

At altitudes below 5000 m. the operation cf the auto-
matic system dcpends solely on ram prensure in which cace
at speeds over 900 km/hr constart valucs of eny ratio are
maintained which correspond to maximum efrort on the astick
and minimum angles of stabilizer defleotion (5211 arn).

At altitudes over 10,000 m. (irrcapcotive of cpeed),
also at specds below Vy 4 = 480 km/hr (irrespective of
altitude), values of gear ratlo are maintained which cor-
respond to minimum effort on the stick and to maximum angles
of stabilizer dcflection (large arm) which in-turn cor-
responds to the take-off and landing position of the systen,
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Operation of the APY 1is controlled with the aid or
the indicator mounted in the upper part of the instrument
panel.

Yhen the boost oonti‘ol unit is set to the take-ore or
landing position, the green pilot lamp mounted on the instm.
ment pancl and marked LAMP IS NOT ON AT LANDING - CHANGE
OVER 70 APY MANUAL CONTROL (HA TOCAZKE JNANIA HE TOPHT -
NEPEXOZHT HA PYVHOE YUIPACAENKE AFY),

In the event of fallure of the computing unit of the
sutomatic system, the pilot may operate the APY unit
manually, by switching on 1ts electromotor.

To pass over to the manual contrel of the APY unit
the APY selector switch onm the port console desk shoui,ld
be set to the MANUAL (PMUH,) position. The APY  unit is
operated by setting the control switch on the port consele
to LARGE ARK (BONGIOE IRNO)or SEALL ARM (HATIOE TUIEYO),

The employment of the controllable stabilizer together
with the automatic regulation systen considerably widens
manoeuvre possibilities oy g
anteen n:mg tec}mizu:l the airoraft and ensures almost

(1) unit APy-21 (1044) ensures:
e B::zi;::!zxtrol ;f genr ratios from the control atick to
er and simult
e aneously to the spring feel mechan-
. The regulation lew fulfilleq
of the APY~2A 15 the 2
uno ti rd
altitude; s
(b) unifory flying technique
:n the stick and 1engthening the s
egree of stabilizer deflection wi

by the automatic systenm
Tam pressure and £1light

by inereasing the 10ad

tirck travel per one
th the increage of indicat-

/—\'\_\
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‘ed speed and decrease of altitude within the range of

H = 5000 m. to H = 10,000 n.
At ram pressures which correspond to take-ofr, landing

. and flying on a cirouit course, the automatic sysiem, irres-

' pective of altitude, is in the take-off and landing posi-
_ tion, the APY-2A sautomatic system operates indepcndently,
. without the pilot's interference, except for the cases

when the conputing unit taking the ram preswure fails to

operate;
(c) control of the APY-2A position by aid of the indicat-

or on the instrument panel.
Control unit APY~2A is located in the region of frames 26

to 28, in the upper part of the fuselage tail section.
Table 1

Components of Automatic System APY-2A

Nos Type Description Purpose
1 2 3 4
1 |NPO-106 Small-size rheostat Sending signals to
' transmitter of pressure|ram pressure automutiic
' system
2 | MPJI~126 Small-size rheostat Sending signals to
- : transmitter of rare- altitude automntic
faction system
3 | PIC Polarized relay Sumation of signals
from MPZ-106,MP7-126,
and feod-back
4 | PC~B Power relay Intermediate relay
1 between PIIC and
PPT-40
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1 2 3 4 3
5 i[PPT.-40 | Reversing and Starting and

I’ ‘br.-:king relay traking of electro.

i I motor MYy-100AI
1 {W-lOOAIl Series reveraible Trive of actuat-

' clectromotor iny; siechanism of

; | APY=2A

(2) The computing unit (105K) is located in the cockpit
behind the instrument panel and ensures the cenversion of
impact and static pressures into z recpective potential
which is the function of ram pressure and altitude V = 1 (qH),
where:

V - mismatoh voltage;

@ - ram pressure;

-H ~ altitude of rlignt.

Mismatch voltage causes the operation of the computing
unit special relay PIIC which conncets ihe power circuit
to the respeciive side of rotation of electromotor 1¥-10041
in control unit APY-2 and sets the control unit to an arm
correspending to ram pressure and altitnde (See Fig.5).

(3) Selector switch 88K (1C6%) of the APY-2A mechanisn
marked  MANUAL (_P:F{HOE), AUTOMATIC (ABTOMATUYECKCE) and
mounted on the port console,

_ (&) switch MH-45 (107K)of APF-2A mz2nual control mounted

on the port concole.

(5) APY-2A position indicator (specially adjusted
voltmeter B-1 (108M) on the instrument panel,
. ha!(1:) Electric actuator MI~100H (3™) of the spring feel
sm mounted in the fuselage tail section, top in the
vicinity of frames 26 to 28, ’
(7) Rleotric actuator UYC-2 (113M) for electric control

of the stabiliger (in ab
sence of hydraulic
mismatch transmitter IP-5 (91k) Pressure) from

PR P R S
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(8) Mismatoh transmitter JIP-5 (91M) to operate
electric actuator MYC~2 (113M) in case of pressure drop
in the hydraulic system  located on top between frames 26
and 27.

(9) Linmit switches BK-2-140B-1 of cylinder
switches (40M) and (118M) behind valve TA-74M/S of the
stabilizer booster 1located between frames 26 and 27 on
top. -

(10) switoh 88K (51H) +to out in and out the stabilizer
booster located on the horizontal portion of the port

console.
(11) Contactor KM-25]1 (72M) +to cut in electromotor of
the MYC-2 and reversing clutches of the MYC-2 through
the JP~5 1in case of pressure drop in the booster system,
mounted in the fuselage %ail section. o :
(12) Circuit breakers:
(2)A3C~5 (34M) in supply circults of electric
actuator YT-6]] of aileron trim tab and trim tab effect
electric actuator MI-100M (37H);
(v) A3C~30 (101M) in the right-hand power supply unit
in the circuit of the electromotor of electric actuator
MYC-2 (113M) and reversing electromaegnetic clutches of
the MYC~2 through transmitter JP-S (91M);
(c)A3C~5 (109M) of the APY-2A operation control
circuits;
(a)A3C~15 (102M) is mounted in the starboard power
supply unit and feeds the computing unit (1osM) ;
(e) A3C-5 (116M) on the starboard comsole in the circult

of 1imit switches (40M) and (118M) and contactor KM-257 (72M).

C. Stabilizer Control Conditions

(1) Main hydromechenical control. This is a follow-up
control of the stabilizer by aid of hydraulic booster BY-141C
fed from the booster hydraulio system. Operating the centrol

[Ty

P TP
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stick, the pllot shifts the valve of the hydraulic booster
which caugses the movement of the BY-14iC ectuating rod ang
stabilizer deflection through bellecranks.

(2) Emergency hydromechanical control cf the stabilizer
Booster BY-14}C in this case operates not from the booster
syster, but from the main hydraulic system.

The change from the main to emergency’hydromechanical
conirol is effected autometically, with the ald of the valve
owitch of the hydraulic system.

(3) Emergency electromechanical control of the etabilizer
1s a Tollow-up control by means of electric actuator ‘AlIC-4.
Using the centrol stick, the pilot through the control sycten
closer one of the 1imit switohes in mismatch transmitter JP-5.

The change~over to this control condition is effected
autonnitically by ieans of the KUDM valve and limit switches
Bi{~i-140-1'-1 (40M) and (118H) or by opening the switch of
hoorter BJ-14MC,

Under oll the control conditions the APY-2A automatic
system operntes either automatically (if APY-2A computing
unit is in good condition) or the pilot may use the APY-24
nanual eontrol by setting a required arm.

(a) General

Electric actuator, type ANC-4,(Fig.8) is intended for
emergency control of the stabilizer in case of pressure drop
in the booster hydraulic syntem and cerves as a power output
of the electric follow-up system of relay-contact type.

Electric actuator AllC-4 consists of:

(1) Plectric actuator e-2.,

(2) Reductor which engages

the ball converter and -
hydraulic friction clutch.

LT
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(®) speetiisations

" (1) Supply VOLtaEe ececsececervarsecarecenses 27 V

i . e ot -

(2) Range of operating voltage «.oseeesccceas 243 = 29.7 V
(3) Current drawn:
(a) rated, not more than .siiescercrccssss 12 A
(b) maximum, not more than sesececsecesss 17 A
(4) Load applied to rod in both
directions:
(2) rated eceescenccnscsssnsecssanssscness 680 kg
(b) 2AXIMUR esesceccssressssassossosesses 1150 kg
(c) 8S915HINg eceesrrsescsrsasssscssccones 1700 kg
(5) Spced of rod movement:
(a) at rated lood, not less than .sesssss 115mm/sec,
(b) at maximum load, not less than seeses 9 mm/secs
(c) at maxinum 2ssisting load, not
DOYE thAN eeeesesessssssssssscsssesss 18 .mm/scc,
(6) Rod travel:
(2) operating travel (restricted by limit
EWILCNES) eecvcescsssrsassrssscsssess 116 11
(b) maximum travel eeeeesssesscssssassces 123 1
(7) Load overcome by electric zotuator before
slipping of friction clutch, not less
LHAN «vosscseserssssossssassssssssssasese 1200 kg
(8) Load applied to rod and held by electric
aotuator before slipping of friction
clutoh (electromotor not operatin:) in
both directions, not loos thon seeevescee 2000 kg
(9) Operating conditions of hydraulic cluteh:
(a) operating fluld ceecssessocccocerones AT-10 '
(b) operating Iresoure seseseessssovcetse 60 - 210 xo/eq.cne
(¢) engagement of clutch at prescure drop
of 1ot less tHill ececssscccescssssees 2 xp/aqeen,
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(d) disengagement of cluteh at pressure

increase, not more than ............ *+ 55 kp/oq.eq

(e) erfort required te shirt rod in both
directions with clutch -
disengaged:
at a temperaturc of -6 secsesieiiis 100 kg
at a temperature of +20% teesteccsnes 75 kg

(10) Clearances or rod: '

(a) radial c¢learance (when rod 1s fully
exterded) measured frop axis of ear
with bearings, ay alternating load
°f 5 ke, not more than .. .....,.,,.. 0.75 mm

. e 0.

(b) axtal ¢learance, at alternating loag

an ¢t 80 kg, not more than .,.,,,., o 0.23 mm
Imerey, 4 cereds 0.
ate:aia; run ;ut of rod in no load travel
ed supply veltas
(12) openntr ¥ veltage, not more than ... 0.9 my
ating conditions of actuator with

and counteract-
ing losd 2pplied t0 rod from power drive
ype UYC~2, actuator shoylq operate ’
under follcwing cenditiong;
(a) extensiony and retracticp of rod with

counteracting 1009 of |

to roq. Number of cycles ~ 12

o2 operating
follopeg by l--min;
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Note: Operation in accordance with (a) and (b) in
any sequence should be followed by complete
cooling.

(13) with hydraulic cluteh disengaged, actuator
permits for shift of rod from external mover
on following intermittent duty:
(a) retraction o7 rod from length of 420 mm
to length of 350 mm and extension of rod
from length of 350 mm to length of
420 mm in 2 sceconds. Number of cycles - 203

(b) retraction of rod from lengtih of 420 mm
to length of 410 mm and extension of
rod from length of 410 mm to lensth of
420 mn in 1 second. Number of cycles - 3560.

Operation in accordence witi (a) and (b) in any
sequence should be followed by compleie cooling.
Note: Oﬁerating travel of rod implies difference in
- distance between axis of body nnd axis of
rod ear when rod moves within the range of
344 to 450 mm.

(14) Flectric actuator is designed Tor operation
‘under following conditions:
(a) relative humidity of ambient air up to
98 per cent;
(b) ambient temperature variation within +60°C
to -60°C. Actuator may be operated for three
minutes at a temperature of +110°C.

(0] Principle of Operation
The functional dinyram of the electric actuator is

shown in rig.9.
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‘windings of the rev. rsing clutches of MYyC-2

Rleotric actuator MyC~2 converts electrical control
signals from transmitter IP-5 to reverse the rotary motion
of the output shaft.

In absence of electric control signals the MYC-2
output shaft 1is shorted on the actuator body. Irrespective
of control signals, a pressure drop in the booster hydraulic
system switches on reversing electromotor J~160 which
drives the MYC-2.

Electric actuator AllC-4 oomes into action in case
of fallure of the main hydraulic unit of stabilizer control.

‘then. pressure in the hydraulic system drops, the
external cone moves under spring action until it engages,
in the axial direction, the cone of the hydraulic friction

* eluteh.,

At this point rotation from electric actuator MYC-2 1is
transmitted through the hydraulic friction clutch and gear
reductor to the ball converter which is linked to the
stabilizer. -

Electric actuator AC~4 has three styles of operation:

(a) Free travel:

. In this case the hydraulic friction clutch is disengaged,
he actuator rod is Ireely moved by the stabilizer driving
booster and the linear motion of the rod is converted in the

ball converter into the ro tary motion of the reductor gear

(v) Self-braking:

The hydranlic friction clutch 1s engaged and the control
electric actuator
rod holds the

1d up effort botb

are de-energized. In this case the actuator
hinge momegt of the stabilizer which may bui
for retraction and extension of the rod.

In this casge electromotor I-160 is

opers
control system of the atvorats. perating in the

- Déclassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5
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(c) Drive:

The hydraulic friction cluteh is engaged and at the
samc time onc of the reversing clutches of the electric
actuator 1s cut in. In this casc the clectric actuaior over-
coming or holding the hinge moment shifts the stabilizer.

Depending on the direction in which the stick is pulled
by the pilot (i.e. depending om the mismateli sign) one of
the two reversing clutches of HIC~2 electric actuator isz
cut in and the actuating rod moves either in the dircction
of retraction or in the direction of extension.

Yhen the aircraft flles with the stabilizer booster
operating (1.e. when the delivery line of the booster has
high pressure which also disengages the conical frictionm
cluteh), AlNC-4 electric actuator operates in conditions of
free travel. }

then préssure in the delivery line of the stabilizer
booster drops (i.e. when pressurc applied to the piston of
the conical friction clutch also drops) end the control stick
is immovable, the electric actuator operates in conditions of
self-braking. . .

Vhen pressure in the delivery line of the stabilizer
booster drops (i.c. when the AllC-4 conical hydraulic clutch
is cut in) and the control stick is pulled, the actuator
opérates in conditions of drive.

9, List of Electrical Connectors

Place of
Connect- Purposec 1
or number Iype Do installation
o —
1 2 3 4
1 PT=-23 For passage Prame 4, port,

through wall of top
pressuriged cook-

pit

Y

L AP §1)

sy

TR
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1 2 3 4
2 | IPI-8 For passage Frame 9, port,
through wall of top
pressurized cock~
. pit .
3y HPI~23 Same Same
4 | EPI-23 Same Same
5 | UPr=7 Same Frame 9, star-
' board, top
6 | Urr-23 Same Same
7 | @PT-13 Same Cockpit floor.
| Frames 8-9, port
8 | opr-23 Same Same
9 iﬁPP—? Same Frame 4, star-
;mp board, top
1o : EPP40NK16~Hm2 Same Cockpit floor.
) Frames 8-9, port
11 | WPT40MK16-HEI2 Same Same ' ¥
ATIHe o
12 | OPTASIK.G~Du2 : Same Cockpit floor
| (inclined portion),
H - frames 8-9, star-
i board
1 | mpr- I
18 Same __ Prame 4, star-
board,top
15 | mPT-23 .
Seme Cockpit floor.
Frames 8-9, port
16 | UPI-
19 Pér port remov- Cockpit
able part of ing..
trument panc} - -
— De

b et A E
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T2

3

T

18

19
20

22

23

24

25

26

me-23 |

Bp-3
P23

WP48IK26~HT2

mp-13

| _Por starboard.

front eleotric
board

Same

For starboard
rear elcotric
board

For relay box
and fuses.
Relays: 5p, 4p,
21p, 441
Puses:85p,8p,7p,
20p, 36p, 6p,37p,
430 and 9x

For reloading
board, button of
parachute pull-
outy, jetiison
bution and swiich
INNER-0UT:R ( BN
HUj-HANRHIE)

For throttle
control lever,

- button-of radio

station, switoh of
alr-brakes, and
range rheostat

For port electrie
voard, A3C

For port eleotric
boards switch,
buttons, rheostat

-+

_ Cockpit

Same
Same

Fuseloge nose
section starboard
bottom, at
frames 5A, 6

Cookpit

Same

Same

Same

|
i
E
!
P
1
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1 2 3 &
28 .m:-4 For port consolet Fuselage nose
: firc-warning lamp seation starboany
and buttcn bottom, at
frames 54; 6
29 | OP-23 For box of Same
relays 35K, 22II,
! 230, 240, 110
30 1 Ur-13 Por control stick Same
31 up-y Por signal flare Same
board
}2 P-4 For resistor of Same
" ) position lights AHQ
mroi 4 ter- For ground supply Fuselage nose-
' me:igs section
5 For box or Fuselage nose
relays: 5501, 68), seetion
240, 8¢
37
UP-7 For flap micro- Port wing
switches 641
and GGH
39 [mP-7 P )
or L G. port Same
strut
42 [lIp~7
Por detachuent Same
of port wine
N R4
43 | UP-23 Por deiachment
of part a1 Port wing
Tt wing
4
44 | P-23 For detachment
of start Starboard wing
25 | g sm:u' 0ard wing
a6 | Iy Same
For L.G. star- Same

board strut

starboard supply
unit: 924, 94,

- 63 -
1 2 3 4
47 : ¥or 4 ter- For aircraft Starboard
minals battory wing
38 | OP-7 For detachment Fuselage tail,
of fuselage tail section
section frame 20A
49 | UP-2 For inertia starboard
transmitter of wing
‘starhoard wheel
brake releasing
50 | @P-2 . For inertia Port wing
{ransmitter of part
wheel Lrake
releasing
56 | WP-7 For detachment Fuselage tail
of fuselage tail section, frame 20A
section :
57 { HP=-23 Sane ~ Same
58 | MP-23 Same Same
60 ! HP-19 F¥or relay of lamp Cockpit
register 36K
61 | P-4 For electric Port wing
actuator YI-6J
of aileron trim tab
62| WP-4 For sight (in Cockpit, port
place of block)
63| WmP-13 For relays of Fuselage nose
" port power supply section
unit: 198, 289, 6C
S4| WP-19 For relays of Same

7C, 18E
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f .
1.2 3 A
5 | mp-o
66 i HP-23 .ln'o_r box of Cockpit
i relays 54f, 8B, 45l
67 sz—-? Por instrument Same
f panel: pilot
i lamps lc and 2¢
70 ‘ P-4 For KB-6A of Port wing
- Eﬂv:_,l similtaneous drop
i BT Seme J
i T Starboard wing
i i Por removal of Port wing
universal carriers
| of rockets
76 UP~9 F )
o i - ¥or rockets Same
o ; 13 For rockets Starboard wing
i For removal of Starboard wing
! universal carrieyrs
o ! g of rockets
f For removal of Fuselage nose
; s
65 | b door of 1at tank section
For detachment Port wing
8¢ ' mpog of port wing
P -
| or detachment of Starboard wing
90 | Dmp-2 Pterboard ring
; For sat:
’ atarboard Cockpit
' elcetric board
91 I' up-2 (r;-ar)
or inerti:
! o Puselay sc
: tr:mamittcr of sectf::ldue o
Starboard vheel
93 | op-zg brake releasin

TN

i'or r"lﬂ;{ 103”,
OOHtllctor KH"ZSJI
and fuse 174"

Fuscloge tail

gcotion

- 65 ~
"1 2 3 i 4
98 |OP-13 For relay 13}1—Pn-§ Coekpit
which switches gyro
horizon AT gover
to inverter I[AI™1011
99 |HP-B For filter &-144 Fusalage nose
. of pump of 1st tunk | scction
w04 0P-4 For sicrboard Cockpit
! electric boord
i (tront) .

105 Wp-7 For sturboard Cockpit
electric board
(front)

106 [IPr-23 Por detachment of Fin
fin and pressurization
ot booster section

107 [p-9 For tlap control Port console
board (installed after

perins =01)

Vithe | Receptoble For measurerent Fuselaze nodse

out IP20[123I6 of voltaze of rectlion

rember! no-750 (p) :

Same Sane ol v Lo

10-750 (17p) :

111 IPI-23 For passnze 07 tockpit floor nt
conduetors throurh | 1lest menr fraxme 4
cockpit flecor

112 ip-4 Yoy elucirieal Tort wing
tri. fer of rort
win:, carnon
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1 2 ! 3

5

23 !Ballast resistor for atar- s EC~6000
[ board generator :

| Differential minimum relay to J!P-400A

j bring port generator on j

H

109

ané remove from mains f
113 . Differential relay to bring : IMP-400A4
starboard generator on

!
! end remove from mains

Starboard between
frames 14-15
/Port power supply unit

fstarboard power supply
unit
;

?Port yower supply unit

éStarboard pover supply
' unit
}Port power supply unit

Starboard power supply
unit

Starboard console in
cockpit

Same

. Port power'supply unit

Starboard powexr supply

e e

5

!
!
125 ; Voltage regulator of port f P27
| generator P
133 , Voltage regulator of f P-27
j starboard generator i
169 | capacitor of port | KE!~31
g generator
173 I Capacitor of starboard KBi=31
generator
183 1' Switch of port generator 2B=45
199 . switck of sterboard ! 2B~45
! generator . |
- 209 % Heavy current fuse of port TH-200
gererator
213 \\ Heavy iurron‘t '.Suso of star— TN—-200
1 2 i 3
i
229 Ammeter shunt of port EA-46
generatqr !
233 Amueter shunt of starw A~46
board generator
243 Receptacle to mezsure ocurrent| 48K
: of port generator
259 Receptacle to measure 48K
current of star-
board generator
283 Receptacle to measure voltage|48K
of port gemerator
279 Receptacle to measure 48K
voltage
283 Relay ta cut out generators |PI-2
’ when ground supply is
brought on maine
299 Heavy current fuse in =400
, circuit of a2ircraft
1 battery ;
303 Voltmeter to monitor mains B-1
voltage

Port power suppiy unit
Starboard power supply
unit

Port power supply unit

Same

Part power supply unit
Nose section at the
port peanel

Instrument penel in
cockpit

-69—
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1 1 2 | 3 : Lo 5
319 ;cu-cuit breaeker of supply : A3C-3C S | ;tarboard vower aupply
{ eircult to bus No.2 ' ! ¢ unit
823 |circuit breaker of supply { A3C-25 f 1 Gane
;’ cirouit of bus No.k ; )
333 | '

Circuit dbreaker of supply ! ABC-40 1 ,same
| oircuit of bus No.3 : ! :

845 |Cirouit breaker of supply A3C-30 ! 1 ! Fort power supply umit
:i circult o bus No.l l i )
353 jCircuit breaker in power i A3C~40 - ‘ 1 |Port power supply unit
| ecircuit of pump of 1st ! * ; '
i +tank of unit 4954 ! % ! 1
369 iContactor to cut in pump K507 | 1 |same S
:' of 1lst tank : ; | t
872 jFuse in circuit of volt- l Cl-5 f 1 | Same
! meter monitoring | !
! nains voltage ! !
403 !stabilizing transformer of TC~9AM ‘ 1 | sane
: port generator | :
419 | stabilizing transformer TC~-SAl ; 1 | Starboard power supply
| of starboard generator ] i unit
1E { Cirouit breaker in starting | A3C~-25 o fPort console in cockpit
1 \ circult of port and . ‘f » \
starboard engines ’
’ 1 2 3 D4 { 5
P
2E Ignition cut-in pilot lamp |CIU-51, . 1 . Instrument pancl,
of port engine red ; | "An sockplt °
8E Sterting button of ster- 204K 1 |seme
board engine !‘ : ’
4E Starting button of | 204K ; 1 {Same
| starboard engine | ' )
5E Ignition cut-in pilot lamp | CIL-51, | 1 | Instrument penel in
of starboard engine red i ‘ cockpit
6E | Unit of ignition coils to Ki-21~-F1 b | Port engine
| start port engine o
7E Unit of ignition coils to Kl~21~B1 - 1 |Starboard engine L .
start starboard englne -
8E Main fuel ignition plug of CI-26 ! 4 {Port engine '
port engine
9B Moain fuel ignition plug of ClI-26 4 |Starboard engine
) stoarboard engine
10E Afterburner fuel ignition Ci=-02 i1 (Port engine
plug of port engine } : |
{ . 11E Afterburner fuel ignitiom ch-02 1 {Starbosrd engine
plug of starboard engine _
12E Switeh for airborme starting | 88K | 1 !'Port console in cookpit
' i

of port engine
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1
i
f
‘.
|
i
!
g
|

i
|

pump FP=104 of port
engine

1 i 2 : 4 5
- T
13E | Ratings control panel of rr-3 .1  Ztarboard engine
' etarbozrd engine .
14E  Retings control pemel of -3 "1 ‘Por% engins
: port engine ‘
15E | Swito: for airborme start- 22K "1  Tor* comsole in cookpit
ing of s*artoard engine ; : '
16E / Ignition coil to star: after-: Kil=iA .1 Tort engine
! burning of port engine ; :
172 | Ignitior coil to start , Ki=14 'l :Starboard eugine
! efterburning of star-~ ; ' H :
i board engine i :
188 ‘ Ster+ing blocking relay of }PII—Z i1 fS‘tarboard power supply
' gtarboard englie when i ’ unit \
| TCP-CT-6000A  operates ; ; i i
i; as generator : o % ?
19E | Startirg interlocking relay lPﬂ—Z i1 iPort povexr supply unit.
of port engine when { i } ,
i ICP-CT-6000A operates I | :
as generator | i i
18 | Panel to start port and %HKC-GOOOE i1 'Port between frames 17-18
[ starboard englnes " i , :
1 2 3 g ! 5
: i
2K : Afterburner cut-in pilot | Lemp bl | Instrument panel 1n cockpit
! lamp (green) of port . register T-6 ‘ ;
! engine : i :
8M | Afterburmer control unit KAQ-2 ' 1 istarboard frames 12-13
‘ of port and starboard ~pepister ; |
: engines ' ‘ | .
4 ! ifterburmer cut-in pilot Lemp | 1 |Istrument pamel in cookplt
. lamp (green) of star- register : I
"‘ board engine | -6 | !
‘ Sit Flcotromognetic valve of | bl Starboard engine
| gterting pump of star- | L
', board engine : : ! o
6l ! Seme, of port englne ! ‘1 1 !Por't engine 1
718 | Contac* of hydreulic | ! 1 jOn puzp HP-10A of ster-
dacelerator in pump , board engine
i HE2=104 o2 startoard :
' ine | ‘
. g | Co::;z:ct of hydraulic {1 |On pump HP-10A' of yport
{ decelerator in engine !
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+ . . N .

1 ,’ >

e
L&

' .
94 | ®lectromagnetio valve of 5 2
} afterburner fuel : .

" pump HP-11A of starvoard

. On pump HP-11A of
starboard cagine

'

: vetween frames P28-29
19M | Circuit breaker of control | ASC~5 1 ion port comsole 1ﬁ
oircuit of shut-off cock ! i cookpl:
of port engine and oil 1
pressure warning e¢ircult ' ; i i
i
1

[ engine :
100 Saze, of t ! : |
I" » of port engine " 1 'O~ pump HP-11i of port
. . : ' engine
11 fCircuit breaker of cut-in of ,'ASC-—S , 1 ;Por" console in cockpit
j 1st tank pump and delivery ! ' | : '
| ©of constant voltage ] ’: | . |
starting box timer : ?
12M | cirecuit breaker of 2nd tank !AsP-ls L2 | Same’
pump and pressure warning i :
| - : of 2nd tank pump i =
l ! Filter of 2nd tank oum . ' '
1 pump ¢-144 1 | Port slde, frames 13-14,
1 ] - bottom
Pump of 2nd tank ITHB~2 1 |Freme 12, bott
151 Circuit breaker or i et
. _ of pump of A3P-10 1 | Por% console in X
| 3rd tank i ! cockpit
168 | Pilter of vum 3rd
T of 5r
i D Srd tank o144 i 1 !In fuselage tall section
il v
v .- . 1” between frames 21-22
1 Lo Punp of 3rad tg.nl. anp-1 ’ 1 ’In fueelage| tail seotion
. N i :b-ef:v?::n rramogv 23 -22,
1 2 3 LA e "
T | ; i
18 | Pump of 4th tank R} | 1 (In fuselage tall st

i
i
!
i

of port engine i
20U Button to close shut-
off cock of port engine :
21 Ilectrically operated IK-48 1 ‘In engine scotion, near
meunatic velve of shute ' . Zreme 16
off ocock to olpse panel
pipe line to port engine
\ 221 | circuit breaker ot control | A3C~5 i 1 !On port console in ooCk-
l circuit of shut-off cock ' . pit

N of starboard engine and ' !
! 01l pressure warning
( 1 circuit of starboard l

| engine 1

} 231 | Button to close shut-off cock 204K 1 |Same
of starboard engine l |

1 .Qn port comsole 1L1 cookpit
!

n
B
ot

]
‘ >
!

t
1
.
!
1
!
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B

B skt o

H S s
oS N ¥lectrionlly oporated Q=3 In cngine socilon, near
pueunntie valve of shut- i frane 16
ars cook to close fuel pipe’
tine o starbonrd engine |
AN Airouls lronker or wheel EASC-S " 1 ,0n port console in cockpit
srake nsutonatic ‘5 1 '
conirel unit l ' ‘l »
AR 7 rmeumatic switch in system | YII-28 . :Behind instrument panel
of whecel brake nutomatic i ]
contrel unit ! ‘
ST Imcumatic valve on port ! yTI-30/1 1 Port wheel :,
wlhieed : } Oy
£3% | Imertia transmitter of port YA-23 1 |Port wheel !
wheel
s o :i Frev—atic valve on star- y=-30/1 Starboard wheel
b oard wheel
I | Imertia transmitter on star- TA=23 Same
‘31 tooxd wheel ‘ :
T . Circuit brezker of supply A3C~-30 Starboerd power supply
[ ‘“ cirsuit of dbus Fo.5 'I I _ unit e
e vl s imag e .. . Lo e " w
I 2 3 o4 5
i '
2% . 2izf4 gwitek to blook after- Bx~-2-140B~1 l 1 In f£in, starboard
Lurner cut-in depending
i ¢z greseure in flap control
X ryfraalic syetem of port
‘ CLILNE
“ 237, vestzure drop warning lamp  CIU-S51, Instrument panecl
; ~* nmin rnd booster i red
vy hranlie myetenc | .
i kLo srecevy of sontzol cirevit | A3C-5 1 | On port console in
i . guriry, Teel meohnninn cockpit
| BOU 0 twwepnsition switeh on s 1 | stick !
; ~ wecred kils% tou control 3
i N o s6h erfent moachanicn 1
N Flewsgie eatantuye of niloven | YT=GI 1 ! In aileron of port wing
i gt ML
i Rl D mlaengfe e vuever of spring | Hl- 100K 1 In tail section, between
3 Ty ceviendem (ol tedn frames 26-27, top
‘ e LT Y .
: 5 Filer Soen va fpdteate CHIk51, '. On instrument panel in
' dasiiiat o onnad Vi on a;,!‘ epring proon COCkpit
Tond gewnicadam (o,f Lyim
N S
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' P

1 J,I 2 3 5
| ; . . ;
394 lmmit switch to signel ‘ Bi-2-140B-1 ! Frame 15, port
pressure drop in booster | :
/ hydraulic system ‘ i :
.40M | Limit switoh of oylinder : Bi=2=140B-1 ' * In tail seection, port,
| switeh behind cock I'A-74if !  betwsen Iranes 26=27
{ of stabilizer booster i
421 l Limit switch to signal pressurcBi~i=1405=1 i ' Frame 15, octartoard
j drop in main hydraulic i ,’
| .system » ' |
43M | Air brakes control switch , ; ’ On engine control lever
! on engine control lever i ! . 1n cockpit -'q
444 ! Button to extend air brakes | 204K i On control stick in ®
ll cockpit !
46l | Hydroeleotrlc cock o extend | I'Ai-13/4 | In tail secetion, sterboara,
air brakes ‘ frames 24-25
471 | Switch to cut in -and out 88K ' -‘ On port console, in
aileron booster x; cockpit
48K | Hydroelectric cock to cut in | TA=74/3 : In starboard wing
and out alleron booster P
S1¥ | Switch to cut in and out 83K i | on port comsolc in
1 \ stabilizer booster e ‘! cookpit
e et et e e e i e e oot b,
/
1 2 3 4 5 .
524 | Hydroelectric cock to cut TA-741/5 1 | In tail section, star-
in and out stabilizer | toard frame 27
booster i
53M | Cirouit breaker in control A3C~5 1 ! On starboard console
cirouit of retraction
and extension of landing
gear, drag chute and flaps .
544 | Switoh to control L.G. [MTH~45 1 | On instrument panel in
) extension and retraction : cookpit
S5M | Hydroelectric cock to i TA~46/3 1 | In nose sectlon, port,
control L.G. extension | , frame 17 !
and retraction ; 3
56M | Button to pull out drag !2041{ 1 | In cockpit on port !
: : chute . oonsole
57N | Blectrically operated 9i~48 Teil section, port, between
pneumatic valve to pull frames 24-25
. out drag chute .
- 58 | Button to jettison drag chute | 204K 1 | On port console
i 594 | Plectrically operated 9K-48 Tail section, port,
pneunatic valve to jettison between frames 24-25
drag chute

1
{

.
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| o

N i
ﬂ 1 Sl g f 3 v 5
b K : >
i : '
L ( 60M Mioroswitch to retract il KB-6-2 ‘ 1 | Port console flap
flaps i ; " board
| \ 61M l Limit switch of retracted : BK-2~1405-1 : 1 | Port wing
; ! position of port flap ,
62N ; Limit switch of retracted | BH=-2-1405-1 ; 1 | Starboard wing
I 1 position of starboard j i
| f1ap : |
H f 634 | Microswitch to extend fiaps f K3-6-2 ; 1l | Port console flap
- through 25° | board
} { . 64M / Microswitch to signal B~6A i 1 | Port wing
r E extenslon of flaps | ,'.o
'i [ through 25° ]
H l 651 Microswiteh to extend flaps | KB=6~2 1 | Port console, fla !
through 15° board -
661! Microswitch to extend flaps IB~-6A 1 | Port wing
through 15° _
674 | Hydroeleotric cock to TA-46/2 1 | In nose section, star-
: control flaps boaxrd, frame 19
681 Relay to release brakes of Pil-2 1 | In nose section, frame 84,
starboard wheel ' bottom
1 | L .
!
1| 2 3 bog ot 5
1]
69M irElectrio magnet to control 1 ! On starboard engine
! elr by-pass band on stare '
! Dboard engine when starting
port engine ;
oM Electrioc magnet <to control | "1 |oOn port engine
air by-pass band on port R
engine when starting stor- -
board engine .
7 Starting fuel elestric pump HP-10~9M 1 !Over 1lst tank between
y to start engines : !  frames 13-14
oM Contactor to cut in actuator |KM-251 : 1 iIn fuselage teil seotion '
WYC~2 of stabilizer o between frames 26-27, =
starboard '
74X Hydroelecitric cock to control | I'A=21 - 1 {Cock No.l in fin, star-
- eyelids of port engine i board _
758 Same TA-21 1 iCo¢k No.2 in fin, ster-
1 board
76 | Pneumatio valve to release m-30/1 | 1 |Nose wheel
: nose wheel brake ‘ ‘
{ 77 | Inertia transmitter to | YA-24 i 1 |Same
! release nose wheel brake ! l
i !
|
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1 2 2 N "5
78M ; Pilot lamp to indicate Ca-51, 1 . Instrunent penel in
: landing position of | §reen ! cockpit
: large arm of APY-2 . . : '
794 . Filter in circuit of pump . O=37 i 1 .In nose section, between
| of 1st tank (unit 495A) | ' ! fromes 1415, bottom
80 | Pump of 1st tank - Unit 4S54 " 1 -l'ome section, frame 12
81K ! comtact of afterburning ’ 1 ' On stzrboard engine
!  needle of pump HP-114 X 1 '
! of starboard engine : .
82M ,‘ Contact of afterburning i 1 On port engine
; needle of pump HP-1iA i ; ‘
: of port engine ) { : .
834 ;'I.;Lmit switch to block after- | BK-2-140B~1 l 1 .In fin, starboard
i burner circuit cut-in ! i X
o depending on pressure of l ; '
! hydreulic fluid in systenm ! i '
i of jet nozzle eyelids | i
84M 1 Hydroeleotric cock to control ! ['A-21 ; 1 ‘Coesk ¥o.l in fin,
eyelids of siarboard engine ; . sterboard
85 | Seme i TA-21 1 ‘'Coek Ilv.2 in fin,
"\“ | i starboard
! 2 3 4ot 5
86M Breaker of afterburner cut- | A3C~S5 1 |‘ On port console
! 4n circuit of port engine
874 Breaker of afterburner out- | A3C~5 1 | Same
in circuit of starboerd
engine
88M Breaker of eyelid control A3C~10 1 |In port power supply
circuit of port and unit ’
~ starboard engines

oM Mismatch transmitter to -5 1 |(Puselage tail section,
control stabilizer from between frames 26-27,
control stick through top
actuator MYC-2 }

U Relay to block out-in of PII-2 1 !In starboard power
afterburning eand maximum supply unit
rating on air by-pass
band for port engina‘

O4M Relay to block cut-in of Pr-2 1 |Same
afterburning and maximum
rating on air by-pass "

! 1" band for starboard engine
J |
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= L Z I I 5
/ 9’7M~ ;Fi':::; ;:m;ircuit of 4th =144 : 1 :In tall section between
: H “reames -29
: o8M !Circuit breaker of 4th tank i A3P-10 ‘ 1 ;iOn pZ::.c:fxszl:a ;’:‘tt°m
: : : cockpit -
1005‘5. ! Switch to control aileron ; IH~-45 {1 some
trim tad | ;
1018 | cireuit breaker of oircuit | 430~30 ‘ 1 In starboard power
, actuator HYC-2 } : i supply unit
1024 Circuit breaker of APY-2 ! A3C-15 1 | Seme
1034 ‘Relay to block extension :‘TKE—53H11 1 [In fuselage tail seotion,
{ of air brakes i i between fremes 26~27 !
1043 1 Vechanism to alter arm in .’ Mechanism 1 ;In fuselage tail cection £
j stabilizer control system ! APY-2A | between frames 25-26, !
| o | top
108H ‘!Antomatic control unit of Control unit 1 fAt back of instrument
) mechenism APY-2A of APYy-24 | penel in cockpit
1063 AUTOMATIC ~ MANUAL switoh 88K 1 }On port console in cock-
[ of APT=24 | pit
07U ‘!Manual control switch of H-45 1 }Sme
! mechanism APY~2A ! |
1 : % _'
' ittt PR
1| 2 JE |4 5
T ', r
108 Position indicator Specially i 1 |On instrument penel in
of APY-2A ad justed i cookpit :
_ voltmeter B-1: _ 1
1091 Breaker of control oircuit | A3C~5 { 1 !On starboard console
of system AP¥-2A : in cockpit
113N | Actuator of siabilizer 1yCc-2 ! 1 !In tall section, between
. frames 29-30, top
116y Breaker of contactor(72M) A3C-5 1 {On starboard console
cirouit of MYC~2 | 4in cookpit
1174 | Button to check lamp of SK 1 |Instrument panel .
' arm APFY e
1184 Limi+ switch of cylinder BE~2~140B~1 In fuselage tail seotion, .
! switch behind cock port tetween frames
TA=741/5 )  06=27
162Y Time~lag fuse in circuit of m=-10 Starboard power supply
contactor (72M) i unit
1744 Pime-lag fuse in supply 1I-5 iIn fuselage tail
circuit of treus- section, starboard,
mitter JIP-5 ‘ L | between frames 26-27
1X Pressure indicator of 2nd CI~8 ! 1 iIn nose section, between
tank pump ! ©| frames 13-14, bottom ;}
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} 1 .’, 2 3 & 5
‘ 2K f Pressure pilot lamp of 2nd . | ClI-51, o SOn port console, in
I |  tank pump green | ¢ cockpit
‘ 3K } Pressure indicator of 3rd - ! ca-2 i 1 'In tail section,
f | 4th tank pump J frame 22, bottom
4K | Pressure pilot lamp of 3rd | CIl-51, 1 on port console, in
{ and 4th tanks pump | green : cockpit ‘
5K Circuit breaker of engine ‘ A3C-5 I 1 !same |
ocontrol instruments I i f :
6K ; H:::kure indicator of 1st | CI~3 ’ 1 fl-)ngine seotion, on
pump frame 15
7K Fuel level indicator of CI-3 1 {In nose section,
drop tanks | port frame 15
8K Puel level pilot lanmp of CH-51, 1 :On instrument panel,
, drop tanks green | ‘Ybottom
9K Fuse in circuit of fuel Chi-10 1 1In fuse box, in nose
! guantity gauge and flowe | section between frames
i meter ! 5-6A
10K i Fire warning lamp Cll-51, 1 lon port console, in
red i cockpit
11X | Afterburner fuel minimum IcH-2 : 1 :0On port engine
) ‘\ Tressure warning mechanism ‘ :»
: of port engine )
\ | /
1| 2 3 4| 5
12K Pressure pilot lamp of Lamp 1 |On instrument panel in
pump of lst tenk register T-6 cockpit
18K Trensmitter of flow- T3C~1417 1 {In nose section, top
meter i
14K Plowmeter indicator TP8~52 1 {On instrument panel in
cockpit
15K ! Fuel level pilot lamp Leamp 1 Same
: register T-6
16K Flowmeter transmitter PTC~16 1 |In nose section, port,
between frames 15-16
17K - Thyratron interrupter nT-511 1 |Port side, frame 12 in
T-511 region of power supply
is installed unit
series 8-51 in
door between
frames 14 !
end 15, port !
‘ side
] 18K Limit oil pressure warning | 2CIY-5 1 |On port engine
| » mechanism of port engine ' l
19K Iimit oil pressure warning Lamp ; 1 |On instrument panel in
lamp of port engine register : cockpit
T-6 |
| i
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N 2 : 3 5 5
20K 5 Limit oil pressu#e waraning 2C7¥=5 ' 1 stardozrd engine
| mechenism of starboard
| engine ' ‘ :
21K tl Lim:i of pressure warning Lanmp ; 1 ‘'On instrument panel in
i lamp of starboard engine ; register T-C ; e coockpit L s
22K | Tactometer indicator 2'3.’?—15—1 ;1 {0 instrument panel 1n
i : : . coclplt
i' 231 ! Pachometer transoitter | T1-3 © 1 i0m port engine
I- ! of port engine g :
: 241 , Tachometer transmitter of . [T=~3 o1 ';On starboerd engine l c'n
! ! gtarboard engine ! o : b
‘ 258 | Twbsust gas tempexeture . | 2TBI-411 | 1 0n tnstrument pemel in .
. indicator " : ' cockplit
26K | Adapter of thermocouples l 1 ;In fuselage tall
| for port engine ' v : section ; | .
27K P e::moco'uples:i o? port engine iT-l PoA §.On port engine ! '
28K ‘ Adapter of tﬁemocouples for ' : 1 ‘In 2uselage teil
i sgterboard englne | ‘} i section
20K ': Thermocouples of sterbdoerd %T—l P& On starboard engine
) ‘: ensine ' Y ‘ 3 iIn fuselage, t&i]
30K .\ Thexrmosensitive unite ;‘M—lSSA-BI\ ‘ Sy f;me o2
. ‘ ' ;
V — T ( . ?
1| 2 | 3 Coh 5|
L | L |
31K Pire-extinguishing button 205K 1 !0a port comsole in
j ! coockpit !
. 32K Fire-extinguishing bottle A i 1 |In nose section, port,
: ‘ . | between frames 13-4,
' i bottom !
33K Afterburner fuel minimum 1Cn-2 1 ion starboard engine
} pressure warning ;
| mechanism of starboard | ‘ '
|‘ '\ engine ' i ;
g 85K Cut-in relay of fire ' Pn-3 1 At back of instrument :b
' alarn circuit ' | panel w
; \ 86K Relay to control lamps of PI-6 1 | Same !
» lamp register T-6 ! ;
- 37K Button to control lamps Lamp i 1 |In instrument penel
v of lamp register T-6 register T~6 ;
‘ 1 ! Lamp to indicate discon- chl-51, i 1 |sSame
| i mection of port generator red ‘ ;
[ 0 2C { Lemp to indicete dlsconnec- | CJI-51, 1 |0 instrument panel
1 i

i tion of starboard generator red i
; from nains : | :
! ! j
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1 2 : 3 R 5
. ! ; : :
3C {Resistor to change luminous ' TI0~-10-5 ' 1 ! At dock of instrument
,' intensity of position : ohmsa . , panel
i lights _ ? f :
4C ;Same » ' Same ‘ 1 | Seme
SC | Breaker in circuit of cock~ - 43C-5 1 {On port console in
! pit heating, 3¥-53, . , cockpit
j de-lcer, cockpit lamp , : _
6C [ Relay to indicete operation f -2 b iOn port power supply unit
of port gemerator ) b
7c . fRelay to indiocate operation | PlI-2 1 ! In starboard power '
' of starboerd generator s i 1 supply unit °
8C ,‘Relay to change over lightes | Pl=2 N § iUnder pilot's floor '
i { beitween frames 8-7A
9C fCircuit breaker of lights A3C-25 i1 lon starboard console in
,' ‘ % cockpit . p
1oC | Switeh to ohange over I H~-45 vl iOn instrument panel in
| control of lights : | cockpit
11C | Landing 1light I9CB~45, ! 1 !In nose section, port
!‘ ' lert ! !
‘a . ' !
1 !
1 2 3 Lo 5
! ? !
12C | Breaker in circuit used to A3C-5 . 1 1 0n starboard console in
! signal position of landing. cockpit
! gear, to control air brakes,
to signal pressure drop in
hydraulic system, to
supply power to position - |
lights E
.13C Iimit switoh to signal BR-44 1 |At port strut
extended position of '
left strut 1
14C Same, to signal retracted BK-44 1 | Same ©
position '
15C Limit switch to signal BK~44 _ 1 | At nose strut
extended position of .
nose strut :
16C Same, to signal retracted BK~-44 1 |Same S
‘ position
17c Limit switoh to signel BK-44 1 | At sterboard strut
extended position of
| starboaxrd struv
18C Same, to signal retracted BE~-44 1 | Same
| position . :
|

/
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1

J‘ 2. ! 2 5
! . H .
19 Limit switoh to signal | BK2~1408-1 Y1 i fuselage “tafl, section
extension of air byakes ! 5 vort, between frames
! ; 224-23
200 Flight and landing control IHHC-Z ! 1 |On instrument panel
board :
21C Lamp of cxtension extermal ;'XC-39 1 i0n port strut
signalling of port strut ’ ‘ ‘
22C Same of nose strut | Same ! 1 |on nose strut
23C Same of starboard strut Same ' 1 |On starboard strut
24C Relay to cut in external PrI-3 2 1 }Under the pilot'’s floor .
indicator of landing gear . ! between frames 7A-8 o
position | ~»
25C Switoh of position lights [I3MH~20 1 |[On port console '
26C Position light on port wing BAHO=-45, red 1 |On port wing
27C Position 1light on starboard | BAHO-45, 1 |On starboard wing
wing green {
28  [Tall 11gnt XC-39 1 |In f£in
28C Circuit breaker of hydraulio | 43C~5 1 |On sterboard console
boosters of stabilizer and :
allerons f i
30C XSwitoh of mrignal flares § 87K b On port oonsole
1 2 3 i 4 5
31C Button to fire yellow flares 1 [On port console
82C Same, to fire green flares 1 |[Same
33C Same, to fire red flares 1l |[Same
84C Same, to fire white flares 1 |Same
35C Electric mechanism to fire JKCP-46 1 |In fin, port
yellow flares :
36C Electric mechanism to fire Same Same
green flares
87C Same, to fire red flares Same 1 |Same
38C Same, to fire white flares Same 1 |Same !
3%C | Texiing light 6P~100 1 |L.G. nose strut S
40C Rheostat of port rear lamp ' 1 |Starboard, in cockpit '
of APYOQN : PyOO~45 '
41C | Port rear lamp APYQQI~45 1 |On port panel, in
cockpit
42C Circuit breaker of recept- A3C-5 1 |[Starboard console
acle of portable lamp,
of port front and star-
board lamps of APYOQI-45
and signal flares
43C ' Receptacle for portable lamp | 47K 1 |In port wing

B |

1N S S e 3o e e
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1
1 ] 2 R Db 5
44C Rheostat ol starboard lamp ;PS’QO—/lS | | Starboard, in cookpit
of APYOOI i : '
45C Starboard lamp . { APYQOM-45 |1 ;Seue
46C Rheostat of port fromt lanmp EP}’QO—'IS [ § ISame
of APY0I~45 i : ;
47¢C Port front lamp {APYOU-25 | 1 |Port, in cockpit
48C Pilot lemp of flaps =30 © 1 lon flaps board, port
retracted position ] console in cockpit
490 Pilot lamp of flaps Cl=30 : 1 | Sane
landing position | \L
50C Pilot lamp of take~off Cl=~30 i 1 |Seme =
position of fleps N ‘ : '
51C Cockpit lamp KICPK~-45 | 1 |Sterboard, cockpit

53C Tuse in control circuit of Ci-5
lending 1izht

1 |On instrument panel

1H Circuit breaker of emergency |;3C~5 1 |0n starboard console in
supply of ATl=1 . cockpit
2H Inverter for emcrgency supply |[IAT-107 i 1 iUnder the pilot's floor,
of AlM-1 : i port, between )
) \ : ; o Lrames 6-7
| . BH iGyro horizon !"‘.I'EI-J. ! ; 1 ‘On instrument panecl,
:[ ! ! in ccolkpit

A 5
4° Circuit breaker of I'MK~1 and | A30~10 ! 1 |on starboara console,
inverter NT-125 . in cookpit
SH Inverter for IlK-1 mr-125 ; 1 |Starboard, frame 9
and ATV~1 P
6H Connection box of THMK~-1 CK~-11 3 1 !Under cockpit floor
7H Correction mechanism KM N 1 !Behind instrument panel,
of TUK~1 j port
8H Induction transmitter PUK-1 ing 1 (In fin
9H Gyro induotion compass I'llK~1 | I-3 1 !Under cockpit floor
10H Amplifier of I'ViKw-1 J-6H 1 |Same _ '
11H Match button of THE-1 5K | 1 |Instrument panel in ©
. cockpit '
138 Relay to change Alll~1 -3 1 |[At back of instrument
over t0o emergency converter penel in cookpit
|
16H Turn indicator 2¥T-58 1 |Instrument panel in
cockpit
17H Compass indioator JTP-3 1 |Same
21K Switch of correction BK~S3P i 1 |Port, frame 9
1P Switch of station PCUY-4 87K ‘ 1 |Starboard console in
‘ ‘ | cockpit, rear board

Sweiien e .
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b1

i
i

2

)

5

2p

3p

34

SP

6P
7P

9P

-

;Under Filot's floor,

‘ | .
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| Inverter for A.C. power supply - [I0=-750
‘i of PCL¥-4, APE-5, [P, cPo, : {  etarlLoard, fremes 4
' fuel quantity gauge and flowmeter ! end 54
| Circuit bresker of radio station, i A3C-10 ; i Starboard console in
f APK~5, PI, CPO, fuel quantity ; ; ! cockpit
| &auge and flowmeter i | -
."Rele'.y of radio station ! Pll~2 t 1+ Sterboard, under pllot's
i ’ . floor, in inverter
f i | i box, between frames 5A
; i | ;. and 6
| Relay to cut in D.C. and 4.cC. energency Pll-6 I’ Starboard, under pilot's
i' supply to PCUY-4, APK~5, UPI, CPO, : ' | floor, in inverter >
i - Tuel quantity gauge and flowmeter i i box, between <.
‘ ,’ { fremes 5A and 6 !
| Fuse in 4.C. circuit of CPQ ! CI~10 | Same
Fuse in A.C. circuit of radio station I cr-10 [ Starboard, under pilot's
' ; floor, in inverter box,
, between frames 5 and 6A
Puse in A.C. cirouit of APK-5 | cn-10 1 | sSame '
Control desk of station ¢ CPO 1 . Starboard, cockpit
i ]
\, | !
1 2 ! 3 e 5
- : ; :
12P Rectifier unit ,’ PCIIy-4 i 1 iFuselage, nose section,
! ; | bottom, frames 5 and 6
13P | Control board of APR-5 " APK~5 . 1 !In cockpit, starboard
| console
14P | Receiver of APK-5 APK=-5 1 | Under pilot's f£loo
: starboard %
15p Cirouit breaker of A3C~10 1 | Starboard console
station CPI~1M
16P Switch to cut in emergency 87K 1 |Starboard console in
supply for PCIY-4, APK, MPH, oockpit ' n
CPO, fuel quantity gauge o
and flowmeter ~
17P | Inverter for A.C. power | I0-750 1 |Under pilot's floor, '
! supply of redar renging | port, frames 4 and 54
1 unit and sight ACI-5H :
20P '{ Fuse in A.C. oiroult of CI-10 1 |Starboard, under pilot's
| station floor, in invertex
box, frames 5 and 6A
21P | Relay of reder ranging unit | P[-2 1 | Same
22P | Assembly Ilo.€ of redar CPr-1x Port, in cockpit
ranging unit

{

t
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T 2 E

5

23P | Circuit breeker of SIRINA © A3C-35

!
i

24P |Unit No.3 of SIRENA stetion . Urit Y¥o.3
| | SIRTNA

.Starvoard console in
cockpit

Port, in cockpit, at

i frame 5

‘ ' ‘ port bomb green

27P !Receptacle to conneot PV-11L : 48K iNore section, port
j of unit FB-~-2 :
28P ' | Bell of marker receiver L IPI~480 ; . Starboard, cockpit
29P |rilter for PB-2 Q3Y~15 :Wose section, port
80P : Time-lag fuse in power circuit III-75 | Supply uni%, frames 13
i of inverter NI0-750 (2p) i i end 14 !
81?P :Ciroui't breeler of emergency f A3C-10 iPort power supply unit 3
¢ supply for PCUY~4,APK,MPI, ; !
. CPO, fuel quantity gauge | |
i gnd flowmeter 3 ! ’
32P | Time-lag fuse in power | =75 ! Same
f oircuit of inverter I10-750 ' ;
33P %Circuit breaker of PB=-2,MPN ‘ A3C-5 | Starboard console
35P |Fuse in D.C. circuit of { ClI-10 ! Starboard, under pilot's
" statior APK~5 ! ! floor, in inverter box,
i‘ ! ’ vctween frames 5 and 6A
| i .
1 2 E ! 5
36P [Fuse in D.C. ecircuit - Cll-10 i Starboard, under pilot's
': of PCily-4 : floor, in inverter box,
! | Zframes 5 and 6A
37P Puse in D.C. cirouit of ~ | CI=10 ! i Same
station CPQ l '
40P iRecep*acle to check voltage Receptaole - ,!Starboard, frames 54
of inverter II0-750 (2p) IP20n23r'6 and 6, bottom
41P |Recepliacle to check voltage Receptacle | Same
of inverter II0~750 (17p) IPR0723T6 '
43P ! Destruotion button of CPo Starboard, cockpit, '
station CPQ under windshield 8
!

44P | Inverter box

1E |Suspension lock of port BIS~56
bomb or tank '
2E | Suspension lock of starboard | EJ3~56
bomb or tank .
3B Pilot lamp of suspension of CI-51,

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5

Fuselage nose section,
starboard, bottom of
frames 5A and §

Port wing

f Starboard wing
!

!Bomb release control
board on instrument

]
i
} penel

§

/
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‘:vl

(‘I . , .
{ 1 X .2 : 3 L 5
“ 45 I)‘ Pllot lamp of suspension or 3v Ca-51., | Bomb release control
; ; i starboard bomb : green ! I board on instrument
f o | | | A
’! E i Pilot lanp of ARMED bomb j CHI~51, rea 1 :Same
, ! release ‘ i
65 | Circuit breaker of bomb ra’ms‘ A3C-10 1 | Starboard console
7B Pelease ARMNED - SATE 5 2B~45 i Iy
| I 1 {Bemb board on instrument
| (B3PLB-HEB3P:B) | i panel
| switch of tactical bomd i i !
/ release | ' ,: 1
85 | Relay for tactical bomb | PFl-2 i 1 jAt back of instrument 1
release ' | panel 8
9% | Circuit breaker of armed | A3C-10 1 |starboara console in !
bomb release ; cockpit
105 | circuit breaker of A3C-10 1
eémergency bomb release
115 | Button to jettison bombs 205K 1 ,Boa.rd on port side in
: or tanks l cockpit
125 | Microswitch to jettison tanks KB-64 1 |Port wing
simultaneously ? : !
138 | seme |' KB-6A | 1 )starboara wing

[ 2 RE B 5
] : ' -
i
17 |Clock heater A0 { 1 |Instrument pene1
2T Cockpit air heating switoh [I3MH~20 i 1 | Starboard console
3T Thermoregulator of cockpit TPTBK-~-45M ! 1 |Port, cockpit, frame 84
air i
47 Alr electrical distributor Unit 525 1 |Nose section, starboarq,
between :tramea 17-18,
top :
57 Circuit breaker of heating A3C~10 1 |Starboard console S
for alr speed tube BI~4, ‘ :
clock t
6T Heating of nose-mounted air [IBl~4 1 [Fuselage nose section -~
speed tube [IBl-4 . R
7T Heater of emergenocy air Tn-156 1 | Starboard, between '
speed tube . frames 3-4
8T Button to operate 5K 1 |Port, cockpit
de-icer :
9T Electrically operated JK-48 1 | Port, between frames
Pneumatic cock or de-icer 4~54, bottom
10T Circuit breaker of TI~156 A3C-10 1 ’Sta.rboard oconsole in
heater | cockpit
l 1 Circuit breaker of A3C-10 1 l Same
sight ACI=5H ’
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|

: |
| |

|

~

| | | I |

N 2 ,. 2 : oa 5
| I ' ’ ! .
v 21 ."Filter in supply circuit : Q=1L ol g,.‘o;:kpit, at freme 9
{ P of sight ACI~5H ; ; :
I 3 'Voltage stabilizer, unit No-gf AC=51 : 1 fCookpit, gtarboard,
5I‘, [. ! ‘ ; ! betwcen fremes 8-9
[ 41 'S:Lght head, unit No.l [ LCT=51 ;1 'Over instrument panel
501 | Altitude unit, unit No.§ P ACTI=SH ! 1 [Nose section
en jDiatribuition box, unit No.5 LCI=GH 1 ' Starboard, between
..’ ; i - f ; fremes 8-9|in cockpit
8n | Computer, unit No.2 i ACH-5H ! 1 !Port, between frames 8-9,
.’ ; ©  cockpit '
on ‘1 Circuit breaker of weapons i A3C-5 o iStarboard console, s
.| and camera mount controllers : : cockpit ™
ion ' Weapons firing button i 204K % 1 ' Control =tick '
11 ' Relay to cut in cannons and ' iP-1 - i 1 {At back of 1;‘nstrument
! camera mount controllers ,' i : panel |
121 i Circuit breaker of camera : A3C~10 ; 1 }Starboa.rd console in
; mount controllers i : ' cockpit |
_13H | Timer of camera gun AKS-3! | B2 ' 1 ':Hose seotion",
. . i b frame 1
14n ‘ Camere gun ; AKC—35 .1 | Front cone ‘
‘ 150 f‘ Camers mount oontroller . CI~45 ! 1 |
‘] ien \\ ci.:ic.:lx‘%‘tﬁbreaker of port ‘ A3C—10 : 2 ) Starboaxrd console .
1 1 2 E by 5
| . | 1
\' \ 1 Circuit breaker of nose ' A3C~-10 1 | Starboard console
b cannon ;
i ‘ 1801 Same, of starboard cannon | AsC~-10 1 |Sameo
191 Rounds ‘Gounter of port ! 3-M-005 1 [Bomb board on instrument
I cannon l : ! panel
1 201 Same, of nose cannon ' 3~-M~005 1 |Same
Lo 211 Same, of starboard cannon 8=-1-005 1 | Same ,
i 221 READY-TO-FIRE signal relay Pli-2 1 | At back of instrument
of port cannon » panel
] 231 Seme, of nose cannon Ph-2 , 1 | Same '
; l 241 Same, of: starboard cammon y PI=2 1 | Same =
; i 250 Electrio: trigger of port | HR-30 1 | Port wing 3
A cannon : !
261 Same, of nose cannon HP-30 1 | Starboard
271 Same, of starboard cannon HP-30 1 | Starboard wing
281 Button to reload port canmon | SK . 1 | Reloading board, port
! console, cockplt
290 ' | Same,-to reload nose cannon 5K 1 | Seme
i aon Same, to reload starboard i SK 1 | Same
oannon
s Electrically operated JK-48 1 | Port wing
meunatioc valve to reload
| port cannon
i
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1

Y ;
! 2 S 3

i

82l | Eleotrically operated

|

' 9K-48
meumatic valve to reload !
nose cannon

! Same, to reload right cannon §SK-4S

" Sterboard
| .

33m : 1 Starboard wing
85I Relay box, unit MNo.8 | ACTI-5E ; : In cockpit, between
| ! ' . fropmes 8-9, port
361 : Zero gyroscope, unit No.3 © ACTI~5H | i In cockpit, frame 9
371 ,’ Amplification,unit No.% | ACT-5H . In cockpit, port,
: i .  butween frames 8-9
88l | Sight control desk, unit No.7 ! ACI~SH | Port desk '
89 | Damping button | 204K | Control stick 5
401 { Target dischzrge button ot f204}; | Same =
| station CPI-1i P i '
411 i Potentiometer of manual range , ACIl-5H imgme control lever
| input !
421 Circuit breaker of supply for | A3C-20 I:Starboe.rd console
1 sight and sight heater | ! !
430 f Fuse in i.C. cireuit of sight | CN~10 iSta.rboa.rd, under
: ; i i  pilot's floor
a . !
| !
e S TN Y USRS
1 ,T 2 L 3 5 5"
440 Sight cut-in relay -2 { Inverter box, under
pilot's flour, star-
board, between
frames 5A and 6
451 Relay to cut in radar ranging| MP=1 At back of instrument
unit and sight ACI-58 when panel
powerful source is brought
on line
4m Unit C-5. Starboard wing - Unit C=5 Starboard wing
unit in place of dbombs ' -
481 | Unit C-5. Starboard wing - | C=5 Same s
main rack ' T
491 | Rocket suspension lock, BlI3-56 Port wing :
port wing
S00 Rocket suspension lock, BI3-56 Starboard wing
starboard wing .
510 Roolet emergency Jjettison- 204K Port console
: ing button ;
s21 Circuit breaker of C-5 i A3C-10 Starboard oonsole
' 531 Salvo switch MfH-45 Port oonsole
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Chapter II
RADIO EQUIPMENT
General

-

tween frames 8-7A
‘ Starboard, cockpit
| 0n vort console

be

'Tort wing

ponel
‘Undexr pilot's floor,

s At back of instrument
Same

T The purpose of the radio equipment is as follows:

1. U.S.W. radio station PCUy~4 maintains tactical
and operational communication with other aircraft and
ground stations.

2. Automatic radio compass APK~S provides aircraft
- flight control and is used as an aid to navigation.

3. Radio altimeter PB-2 determines true altitude of
: the aircraft above the ground.
T : 4. Marker receiver MP[I-48Il determines the moment
the aircraft flies over the radio marker beacon.

Radic equipment of APK-5, PB-2 and MPN-48Il is used
for £1ight ocontrol and radilo navigation and provides means
for instrument landing by instrument landing system 0Ci-48.

5. Afreraft transponder CPO and radar station
SIRENA-2 used for rear hemisphere sweep serve the purpose
of radar identification and warning.

6. Radio range finder CPI~-IM 1is 2 radar station whioh
serves for measuring the distance to the target and for
automatic inserting the range correction into sight ACn-SH.

7. Static dischargers on the wing tips and bonding
system of all major units and components of the m»uowuw.«
are intended for noise suppression and reduction of fire

hazard,’

4
1
1
1
1
1
1

I
i
i
1

Pl-3
-2
G~
y-2
i C~5

!
i
1
i
l

according to L.GC. position
Part wing,
Port wing, unit

Siznal wnit of C-5

i circuit of C-5
{ Relay to bloock firing of C~5

main rack
in place of bombs

, Relay to cut in firing
Unit C-5.

Control unit of C~5

Unit C-5.

|
|
|
l
|
|
l

S

5
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1. Redio Communication Station PCUY=4

Purpose

Radio station PCHY~4 1s an U.S.W. transmitter receivep
radio set designed for telephony. It 18 used for: oommunicatigy
with ground radio stations and other aircraft during fligat,

Radio station PCHY-4 may be pretuned to six waves oy
ground so as to mukc possible o use any of them in L1ight
without fine tuning.

Radle station PCI¥~4 includes:

1. Transceiver - units A and B mounted on a common
bracket.

2. Rectifying uwnit B-i,
3. Control desk unit II-1.
4. Punction cables,

5. Rod antenna.

The PCUWY-4 transceiver
compartment between frames 1

Thy
o o eitransceiver 15 composed of units: transmitter (unit 4
ceiver (unit B) shock-mounted on g comron bracket.

Units A and B ape 4
nstalled wi + s
(n the horizontal plane). th their front panels up

The bracket with the u
shook absorbers to g

is Jocated in the upper accessorie
and 3.

nits is secuped through type 271C
e mertars d durel frame the front part of Wi
while its reapr m:tr::g:r :langes e s take auot. esden
astened to the ¢
The brack il
aft axis ang 1:1;5111::::?:(1 I‘k‘:laﬁve g o roratt forenent”
0 the starhoarg slde

stanpe

7N

_

- =109 -

Aooess to the transceiver 1s provided by the upper
hatch in accessories compartment. To remove units A ang B,
open the upper hatch cover, discommect the cables and R.P.
feeder, back out two bolts securing the panel to the cross—
bar with wrench No.ll,unscrew the sorews fastening the
shock-mounted penel to the siringer and take out the units
together with the bracket and panel.

The design of the bracket provides for separate removal
of unit A or B, without removing the bracket itself.

+ Unit B-1 15 installed between starboard frames 5 and 6
under cockpit floor, on rubber shook absorbvers. The shock-
absorbing frame is welded of steel tubes and mounts four
absorbers’ of unit B~l.

“The shock-absorbing frame is easily removable, being
secured to the aircraft structure through welded brackeis
with spring bolts. The left side of the frame is fastened
on the brackets riveted to the support profile, while its
right side on the welded oontrol rod is secured to the
fuselage longitudinal beam.

' For access to unit B-1, remove the starboard cannon
fairing, the cover of the starboard lower hole and the atar-
board cannon. To remove unit B-1, discomnect the three
cables, take out three studs {(with springs) fastening the

— Deciassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5  — . '

frame to the profile and a stud securing the control rod

lower end to the longitudinal beam. :
- Access to and removal of unit B~1 'is possible, but

with the starboard fuselage cannon removed. .

Unit fl-1, the PCUY-4 station oontrol desk, is installed
in the cockpit, on the port oonsole frame in front of the -
throttle control levers The front panel with control buttons
is in the horizontal plane. R

Unit [~1 1s fastensd by a shaped bolt inserted Anto
the frame olamps. On the throttle control lever side the
wnit {5 secured to the port console frame with two sorews.

gL S

PPR I N




f Declassified in Part - Sanitized Copy Approved for Release 201'1/12'/14 : CIA-RDP80T00246A062100060001-5 —

‘ 110 H o - 11 -

Control buttons and switches are free for access, : : -

For unit []-1 removal, take off the port console cover,
cut off four oonnectors, dack out two screws fastening
unit JI-1 and,moving the unit back and down, take it out,

On the port conscle, between frames 7 and 8 ang bening g,
vhrottle control lever is instelled a button marked ALARY
(TPE30A) used for sending an alarm signal. The button is
placed in the centre of the red-encmelled ring, 100mm wige,

To trigger the transmitter when the radio station is
operating the tarottle control lever has a triggering button,

“hen Jepressing the button with tne left-hand thunt,
the operator may keep his loft hund on the throttle control :
lever.

All units of radio station PCHY-4 arc connected by
waans ol ecables and R.F. feeders,

5. Finding the radio station bearings by radio compass
jndicator and aurally. -

6. To give zone or azimuth by the radio compass-operating - ———
: on modulated oseillations.
' Radio compass APK~5 comes completed as follows: recciver,
_ control board, inmboard loop antemna with dehydrator, canopy
: suterna, three-position switch, switch INNER - OUTER ( BIMUZHAI,
JARBHAAl) and course indicator (included in gyro compass I'H~1
set). )

Arrangement of radio compass units:

APK-5 receiver is installed in the lower accessories
compartment between frames 6 and 7A (under the cockpit floor)
on riveted duralumin bracket fastening the receiver shock-

mount. :
2. Madle Cempass iPK The bracket, which is actually two diaphragms linked
R —— together by straps is rigidly oonnected with the fuselage
Burpose structure. .
. th a iveted to the fuselage lower
1 tiutomtic radlo compass APK-5 is designed for navigat- | beam Poth the dlephragna ave rive *
ng the alroraft wit
stations and radi bh the aid of boming and broadeasting i The receiver is located on the aircraft with the front
for sotimts adlo beacons at a distance of 180 to 200 km, ; panel toward starboard
8 on of aircraft position i, : - *
landing Judgement, T 6pace and instrument For access to the receiver front panel, itake off ihe

starboard lower hole cover, fuselage cannon and housings.
" To remove the receiver from the aircraft, proceed as
instructed above; besides, take off the cover of the lower

Radio compass APK=5 comp
navigational tasks,

1o Flying towards

lies with the following

he rad  connes -
indication, 1o station with visual course port hole (light access hole), discomnect the connectors,
2. Flying towards th flexible shaft, bonding jumper, free the antemna lead-in from
e radi ’ ?
indication, ¢ station with aural oourse the clip and back out three sorews fastening the receiver to
3+ ¥lying from the ) the bracket.

adi p
° station (the compass 1s used Take out two spring studs on the port side and remove

the receiver through the port access hole.

Inboard loop sntenna (radio compass loop) is installed
in a specially stampsd-out hole of the lower beam, between
frames 5A and 6, strictly along the airoraft fore-sud-aft axis.

85 an auxiliary meang),

4. D
etermination of drifg angles and wind veotors.

/-\\ . : L S

~—

—— ;
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To fecilitate the installation of the 100p in the ingio, |

direction the radio compass loop and the access hole bear peg
enamel marks. T :

The radio compass loop 18 bolted to the base carrying
eight shook etsorbers., The latter are fastened to the stampeg
duralumin cup riveted of two parts. The cup is secured on the
access hole edging together with protection glass which
protects the fuselage contour and keeps the radio compass and
marker receiver loops away from dust and moisture.

There 1s a screen grid on the loop to suppress noise
caused during the. aireraft equipment operation.

The radio compass loop 1s installed with the connectors

To remove the loop, unscrew two connectors on the loop
body, back out the bolts fastening the protection glass and
loop, take away the glass and then remove radio compass loop
through’ the lower access hole,

The open non-directional antenna is on the inner surface
of the canopy sliding section glass, .

This antenna consists of five elements cemented to the
canopy. The elements terminate in a common lead linked to
the antenna downlead detachable connector placed at the
canopy lower base at the right side.

The respective Part of the connector is on the armoured
back plate of the pilotts seat.

The antenna ig coupled to the receiver through the
antenna downlead stretching from the antenna via split con~

nector, via sealed adapter in the cockpit floor, to the front
panel of the radio compass receivep.

¥ith the canopy open,
and the canopy antenna disc
The ooupling between t
via tro cables: R.F.
Receiver plug Al 44
8 26~termina] block i

the antenna connector is open
onnected with the receiver.

he receiver and loop is maintained
cable A2-A3 apg supply cable A4,
cabled to the control board through

1 the cockpit floor,

4

1
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The receiver is tuned from the ©ockpdt by means of
a flexible shaft. 7 )

The tuning lmob, whioh is on the control board, is
coupled with the flexible shaft end, the other end of the
shaft being connected to the receiver.

The wiring to the oourse indicator, three-position
switch and switch INNER-OUTER is laid together with power
wiring. '

The plotiing board for rlotting radio data 1s seoured
on the box of switoh INNER-OUTER.

3. Radio Altimeter Pp-2
Purpose_

Low-altitude radio sltimeter PB-2 'is designated for
determining the absolute altitude of flight over earth in
the range of 0 to 1200 m.

The radio altimeter is used in adverse weather condi-
tions, during cloud breaking, or when landing in poor
visibility. Used in oconjunction with other navigational
means the radio altimeter gives instrument landing Jjudgement,
offering a reliable control over aircraft descent from an
altitude of 20 to 30 m. o

With oonsiderable pitching and rolling (more than 45°)
the radio altimeter readings are erroneous snd, therefore,
should not be used.

Radio altimeter PB~2 ocomes oomplete as follows:

1. Transceiver.

2, Altitude indicator [IPB-46.

3. Converter Py~11AM.

4. Antennas ~ receiving and transmitting.

5, Junction ocables and R.F, feeders.
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i S
- i
- L 3 The recelving entemna is placed on the starboara outer

PB-2 transociver is located in the upper (front) wing panel between ribs 26 and 27,

acccs;;;;e-;—;;x;partment between frames Nos 3 and 4 at port ) The transmitting antenna is located on the port outer
! ying penel, between nose sections of ribe 3 end 4.

side. :
"he transceiver is installed on “our rubber shock i Each entenna 1is mecured by four sorews with anchor nuts
riveted to the wing skin on the inner side.

absorbers with connectors toward port side. The transociver
is casily removable. The upper hole gives free access to tie The entenna bonding 1s acoomplished by stripping the
’ wing surface under the antemns base.

transceiver unit.
To remove the unit from the chook-mount, unfasten twg The antennas are coupled to the transceiver by R.F.
catch~clips and disconnect the commeotors found on the unit toeders.
front panel. Stretching from the receiving entemna, the R,F. feeder ;
comes out of the wing and into the fuselage near frame 15, 4

To remove the unit from the aircraft, disconnect two _
power cable connectors and two R.F. feeders, take off the being further 1aid along starboard side up to frame Fo.9
i where 1t 1s passed to the port side.

bonding strip, pull out two spring studs and remove the unit R
i Then, - together with the R.F. feeder coming out of the

tegether with the shock-mount.
Altitude indicator [IPB-46 1is placed to the left of the * wing into the fuselage near frame 9, it is laid along fuselace
! port side and in the L.G. nose leg well.

instrument panel retractable part. The indicator is screwed : ,
to the instrument panel with two screws and is ooupled to : Out of the well both the feeders are led through t“‘"’
the transceiver with a shielded cable whioh runs at port hole in the' horizontal stiffener into the front accessories
side through 2 hermetically sealed connector on frame 4. conpartment to transceiver PB-2. .-

The R.F. feeder coming from the recelving antcrna

Converter Py-11AM  ic mounted in the front socessories
compartment between frames 3 2nd 4 2t the left side. has a technological Joint at its wing outlet.

The converter is fastened with two clamps made of sheet

e

AL R LR AL | i L AL

steel. B 4. Marker Receiver MPI-48I
A bonding strip 4s run from the converter to the horizat | Purpose 7
stiffener., .
.
The converter ig coupled The marker receiver is used for determining the moment
0 the PB- ith s
shielded eable, FB-2 transoeiver v of aircraft flying over the radio marker beacon antenna. This
and pilot lamp on
To dismantle the converter, open the access hole covers moment is indicated by the rimging bell P

take off tran the instrument board iighting.

comvortar. sceiver PB-2 and 1ts mount and remove the The maze-ker ::ceiveghco:;is complete as follows:
"1. Receiver MPII-48I.

2. Inboard loop antenna.

3. Bell. ’

4. Pilot lamp.

i ie |

.8itimeter antennas b i
===s-cl ahtennas ~ both receivin a transnitt™
are installed on the inner wing surface o
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compartment at port side in front of frame 9 (with the front
panel towerd port-side) on e bracket stemped out of shect
duralunin.

Through 1ts shock-nount the receiver is secured to the
bracket by means of a spring-loaded clamp, from frame 9 cidc,
and with the help of two loops #ith a spring pin - froo
the side of the ammunition container access hole.

The receiver is mounted and dismounted through the
ammunition container access hole. For access to the receiver
front penel there is a small hole in the fuselage skin.

Between the receiver panel and the aircraft structure
a bonding strip is installed.

The _inboard loop antenna ic located below between frames:

and 7A on a specially made place found on the longitudinal
beam. The antenna is installed through the side access hole
and is fastened to the access hole flanging with twenty four
bolts.

Bonding i1s accomplished by filing the contacting surfaces
of the fuselage and antenna.

From the outside the loop is covered by a plexiglass
protecting the loop from dust and moisture.

The loop is coupled to the receiver via a R.F, feeder.

The MPII-48[ marker receiver bell is mounted in the cock
Pit at starboard, near frame 8 (starboard console). The bell
is seoured to the panel with four sorews with anchor nuts

riveted to the panel, which in 1ts turn is riveted to the
) fuselagg structure.

To mount and dismount the bell, take off the rear panel
of the starboard console.

The wire running from the bell to the receiver is led
toggther with the bunched conductors of the APK-5 radio

b s i o

!
|
-»%
y

3

ki,

- 117 -

compass through a hermetically sealed 26-terminal comnector

in the oockpit floor.
23}93—-1-932-(-:&:5- is installed on the retractable part

of the instrument panel under the red light filter bearing
tke inscription MARKER (MAPKEP),

5. Iail Werning Radar SIRENA-2
Purpose

7211 warning radar SIRENA-2 is used for warniag the
pilot of the aircraft tail irradiation given by the redio
range finder or redar sight. .

Radar SIRENA-2 is equipped with a sound indicator. The
sudio-frequency at the receiver ouiput varying, it is posr-ible
to know whether the aircraft with the irradiating antenna
is approaching or lagging behind. .

Redar SIRENA-2 comes complete as follows:

1. Receiving antenna and detector head (unit No.1).

2. Amplifier-and-indioator unit (unit No.2).

3. Control board (unit No.3).

4. R.P, feeder. )

Arrangement of Units

Unit No,l is installed in the upper fin cowl along the
sireraft fore-and-aft axis.

With respect to the airoraft axes unit No.l should be
installed to an acouracy of +1.5°.

Unit No.1 is fastened to the cowl skin by means of two
clamps snd a bracket, .

The clamps are rigidly comn
The shock-mounted bracket with the un
Secured on the clamps.

eoted with the cowl skin.
1t fastened to it is

—_— S I -
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- 1o wnzerew the -box nut fixing the unit to the base.

,,,“S'Cd 25 a bonding jumper for the unit body.

JRELY: W

On mounting unit Ne.l, the-access hole in the iy Ccon
is closgd by a cover fasienod by sorews. The cover ig “hl;lk
a casing with a foam plagtic dlsc beaded into it.

Unit No.2 is mounted in the fin port hole and ig fastey
there 10 a base rigidly sec\u-ed to the fin diaphragnm by fou
bolis.

The unit is so fastened ac to make it possible o Temove
11 from the base without unsorewing the bolts fastening the
baze to the dizphragm. To dismantle the unit, 1t is enough

The fact that the unit and 1ts base are insulated fron
the rin diaphroge allowed the use of bifilar wiring to feet
the unit,

Bifilar wiring makes it possible to remove the influeme
of the magretic f1eld caused by one-wire system over gyro
compasa MM~1 operation (in two-wire systems unlike nagnetic
f11ds are cancelled),

Besldes, the minus wire of the bifilar wiring is also

. Thcaunit installed on insulators (washer and sleeve), th
urrent flows through the minus wire )
Sho °
the cu.rr:i: tre unit be installeq without the insulators,
structue § would pass from the wnit body to the aireraft
Y-passing the wire. This would create a 1ike fiel

around. the plus wiy
tion. €y 0dversely affecting the compass opers-

R.F, feeder, 1.8 g,

and 2, long, 1s laid botween units Nos 1

]
of::::\l:trieth adjusted with respect 0
. holes‘ 1“1'1 not be changed. The feeder
treteheq 1 ribs 17 and 20 from upit No.2:
%o unit No.1 through locks at rib %

The feeder long
the units gpg ther.

18 1a1d througn 4,
and ip further g
Unit No.3,

0:3) the ¢
1n5talled g fhe coorr ) VATLNE Tadarcontrol board, 15
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between frames 5 and 6. The unit is secured with two screws
to the panel fastened to the under-canopy stiffener with a
lock and two bolts. The technological joint of unit No.3 is
clamped to the under-canopy stiffener above the unit.

The wiring in the frant part of the fuselage is made
of FIBI0,757 wire and is run as follows:

From the technological joint of unit No.3 behind the

* instrument panel itoward starboard;

From the instrument panel under starboard console

. together with power wire to connector IP-23 on frame 9

starboard.

From frame 9 up to frame 18 the wiring of the tzil
warning radar is attached to the starboard wall together
with power wiring; on frame 18 the radar wires are pacsed
toward port side and rum along port side wall to disjunction
connector No.57 (IP-23).

Begimning from disjunction connector WP-23 the wiring
is made of heat-proof wire BITI3-0,75° which is led togetker
with power wiring. At frame 32 the wiring is pacsed into
the £in to unit No.2 of radar SIRENA-2.

6. Radar Range Finder CPI-1M

Purpgse

Radar range finder CPJi-iM installed on aircraft
MiP~196 4s used for determining the target distance
irrespective of visibility conditions.

Radar range finder CPI-1M provides for the search,
lock~on and tracking of the target, for continuous autonatic
determination of target range as well as for supplying the
computer of the ACI-SH

Radar range finder CPJ-ilf used in conjunction with
the ACM-SH sight, makes it possible to oonduct aimed fire
at airborne targets within the range of 300 to 2000 m., a%
en altitude of 2000 m. and higher.

sight (proportionally to distance).

T T T o

|
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The racTar range finder comes complete as £01lowg;

1. Antenna (unit ¥o.1).

2. Trersceiver unit (unit No.2).

3. Ranre unit (unit No.3).

4. Supply unit (unit No.4).

5, Control desk (unit No.6).

6. Cables witl range selector and target resetting
button. :

Antenne (urit Fo.l) is mounted on the left side of the
fucelage lover section, between frames 1 and 4.

-The antenns is secured to the fuselage skin by three
pins.

E‘he’ antenna screen and fuselage skin must have 2 good
electric contact, for which purpose the place of antemna
installation is clezned to bright metal.

The fuselage skin bears a hole to receive the antemnz

pipe unicn for connccting the cable from the transceiver
(unit }o.2),

ote: In aircraft of certain models the radar range
finder artemnna is installed on the outside of
the accessories compartment cover between fremes!
and 3 along the aireraft fore-and-aft axis.

. Fhen at parking the aircrart antenna is covered by 3
red-painted retallic cover, easily removable.

Iransoeiver unit (unit Ko.2) is located in the upper

ace
rm:ssori;z.s: compariment, between frames 1 and 3, with the
panel toward frame 1. e trapsceiver unit is shock-

mounted on the dyr.
stiffencr, alumin bracket riveted to the horizontel

- 121 -

The unit 1s so designed as to be removed without shock

; ausorbers. For this, open two catoh clips on the straps

| pastening the unit.

: The transceiver unit is hardly accessible through the

upper access hole since mounted sbove it is the transceivcr

of radio communications station PCHY-4. Therefore, to grive

sccess to the unit front panel a small hatoh is provided in

the right part of the air~intake duot (between frames 1 wmnd
Range unit (unit No.3) and supply unit (unit No.4) are

in the cockplt, at frame 4 behind the instrument pancl.
Toth units are mounted on shock abscrbers, type 271c,

with the connectors toward starboard.

: The units are easily removable,

2 They arc fastened on the brackets rigidly connccted ic

firnme 4.
i Access to the units ie made possible only with the
! yeiractable and movable parts of the instrument panel thrown
i JUEATES
2t frame 8, on the port side wall.
! The control desk is bracketed on the beam fastening
units Nos 5 and 8 of sight ACI-SHB3.
The control desk is rigldly. mounted and offers a tree
| access to the front ponel and fastening scrows.
! Range_selector is installed in the cockpit in the .
“,“Per-;—ar;—;; 'I:I:e port retractable voard of the instrument
panel above the gyro compass [MK-1 irmdicator. The range
selector is fastened with a box mut directly to the instru-~
ment panel. There are two insoriptions stencilled at the
range selectors ALTITUDE OF RADAR RANGE FINDER OPERATION
(BHCOTA PABOTH CPI)  and figures 12000 - 1200%
Test_connector with stencilled mark
RECRIVER OUTPUT ( CPJ~1M. BMXOJ TPYUENH.)
the instrument panel spproximately slong

13 loocated below
the aircraft fore-

a

).

RADAR RANGE FIKDFER - -

- ]
P /_\ |

. —— )
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and-aft axis above the two-pointer pressure gauge. -
The teat connector is secured to the instrument pane)
- with a box nut and is closed using a plug.

Target reseiting button is installed in the cookpit 4
the left side, on the sight ACMI-SH head.

The button ic attached to the sheet duralumin bracket
which 15 secured to the sight head with three screws.

Cemented above the bution is the Inscription TaARGE?
BESETTING (CBPOC LETH).

411 units arc interconnected by coaxial catles and
bunched conductors, Unit No.2 is coupled to the uwnits locate
in the pressurized cockpit via a conmnector and adapter, both
hermetically sealed. The adapter is installed at the left
side of freme 4.

7 Bonding of Aircraft Parts and Installation
of Static Dischargers ‘

By bording of aircraft parts we mean special electrical
interoonncetion of aircraft metallic parts and various
assenblies of the equipment with 2n object of maintaining a
constant, reliable electric contact between them, with a snall
contact resistance, The quality of bonding is an important
factor ensuring the Teliable operation of radio aids and
influencing the range of ragio communication,

A1} alreraft metallic parts Whose area exceeds 0.2 & @

hy

whose length is mope than 0.5 x. (hands, pipes, condults), &

well as all units and assemblieg

mst have propep bonding with the
Bo;

oy 1111:(::5 of units apg assemblies is accomplished either

strips made ;o::;taiung surfaces or by means of bonding

sovevs, exidble brass braiding with lugs for fasterld

aireraft structures

st gt
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(me end of & bonding strip is attaohed to a unit or
assembly, while the other, to the aircraft structure.

B. Ingtallatlon of Statlo Dischargers

When flying at a high speed the airoraft ’gets conaideranhly

electrified due to the frietlon of air against the aircrart
surface. - nmetimes, certain parts of the airecraft develop
potentials of several thousand volts.

Therefore, unreliable bonding may lead to electric di.-
chargers, thereby causing interference with the operation ox
the aireraft radio aids.

Static electricity which ie stored up on wing trailin;
edges swept by airflow 1s to be run off into atmosphers. For
this purpose static dischargers are installed on wing tipc,
one on each outer wing panel.

The discharger is & metal tube to one end of which a
threaded pin is riveted to screw the discharger into the win;
tip. Into the other end of the tube & cotton folded wick iu
inserted. ’ ' '

e tube is filled with a compound (20 per cont of ethyl
alcohol and 80 per cent of glycerine).

The compound is filled periodically, once a month.

8. Power Supply System

(¥1g.26)
A. Main System

The radio stetions are supplied with +28.5 V from the
aircraft mains, .

Radio eltimeter PB-2, marker receiver HPI-43I, ra\’i‘i’or
ttation SIRENA-2,redio staticn PCHY-4, rodio oompass ATE=9,
the aircratt transpender end radio range fiader CPA-1 are

fed from bus-bar No.2 which is powered from the starboard power

it via eireuit breaker A3C-30 (Ref.No.313).




/
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and the
400 c.p.s. 4.,

"Bedio compass APK~-5, radio station PCHY-4
aireraft transponder are supplied with 115 v,
from inverter NI0-750 (Ref.Ne.2P).

The radio range finder is supplied with 115 v,
A.C. from inverter 0-750 (Rer.No.17p).

High voltage for marker receiver MPI-481 1is taken Irop
radio compass rcceiver APK-5. To supply radio altimeter PB~2
with high voltage, converter PY-11AM is installed (includeq
in the radio altimeter set).

Beside the main version of supply, there is an emergency
version of supplying radio stations APK-5, MPI~48I, PCHYy-4
and the transponder from inverter N0-750 (Ref.No.17p). In
this case the range finder will not operate.

400 c.p.s,

Supply Circutts

(1) Radio altineter PB-2 ang marker receiver MPH-480

The radio altimeter and marker receiver are supplied
on switching on circuit brzaker A3C-5 (Re?.No0.33P) installed
on the starboard console and bearing the inccription PB-2,
A voltage of +28.5 v 15 peq via supply filter PB-2
to receptacle 27p from which the eurrent is supplicd to con-
verter PY-11AM ang pp.p transceiver.

Simultaneously, the cwrrent passes via cireuit breaker
A3C-5 (33p) to electrio lamp 34D of marker receiver HMPI~48l,
to bell 28p and +o marker receivey MPII~4811.

Becelver MPI-481 wizy operate only 1f the AP{-§ redio
compass Teceiver, supplying high voltage to receiver MPI~48fl,
1s switohed op. Therefore, to energize receiver MPII~-43811
switch on radio compass APK- ‘ '

(2) Tail_v._vggygg_x_'gg_ag SIRENA-2
To supply unit io.3 op

Tadar SIRENA-2, cut in circuit
breaker A30-5 (Ref.No.ZBp) y

inscribed siRENS (CUPEHA) and

- Declassi
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pomnted on the starboard console. +28,
of radar SIRENA-2 via connector No.18,
(3) Radio_compass APK-5, transponder and radio
— s T . ot et e e e —
station PCHY-4 e

5V is fea to unit No.3

These are supplied on switching on cirouit breaker A3C~10
(Ref.No.3p) bearing the insoription RADIO, RADIO COMPASS,
WARIER RECEIVER, TRANSPONDER, PLOWMETER (PATHO, AK, WPy, CPo,
PACXOROMEP) which 1s mounted in the cockpit on the starboard
console. To feed radio station PCUY-4, close switch 87k (1;)
vhich is inscribed RADIO (PAJO) ang is mounted at the star.
board console on the rear board alongside with circuit breakere,

To supply the radio stations with A.C.y cut in circuit
breaker A3C-10 (3p), thereby passing the ourrent via contacts
-1 of Pl-6 relay (5p) to terminal & o inverter I0-750
(2p); the inverter is started being constantly supplicd
vith +28.5 V from the starboard power unit.

Badlg Compass APK-5

Switching on circuit breaker A30~10 (3p) sends +28.5 V
current to terminal 19 of APK-15 control board (13p) via
terminals 4-5 of Pll-6 relay (5p) and fuse ClI-10 (35p).

At the same time the APK~5 control board 1is supplied
¥ith A.C. high voltage generated by inverter I0-750 (2p)
from inverter terminal Ne.6 via contacts 7-8 of Pl~6
rolay (5p) and fuse CN-10 (8p).

---~ - Alrcreft Transponder CPO

Petvrresnsesresedecsencnns

‘hen switching on cirouit breaker A3C-10 (3p), +28.5 V
.. 1g fed to the transponder control desk via terminals 4-5
°f relay PG (5p) and fuse Cl=10 (37p). A.C. ourremt fror
taverter [10-750 (2p) 1s also brought to the transp‘mdzr
%ontrol desk from terminal 6 via contaots 13-14 of Pl
*lay (5p) and fuse CU-10 (6p)-

B
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Radio Station FCI74
Cutting in circuit breaker A3C-10 (3p) inscribved RADIO,
RADIO COMPASS, MARKER RECEIVER, TRANSPONDER, FLOVIMETER, with
the RADIO (PANll0) switch 87K (1p) found on the starbonrd
console closed, makes the relay of radio set PI-8 (4&p)
operate and closc its contacts 2-3.
+28.5 V 15 supplied from circuit dreaker A3C~-10 (3p)
via contacts 4-5 of Pli=6 relay (5p), fusc Cl-10 (36p) and
contacts 2-3 of Fil~2 relay (4p) into the rectiffcer(unit B-f)
of radio statien PCHY-4 to terminal 5.
£.C. current from inverter [0-750 (2p) is supplied
via terminalr 10-11 of relay (5p), fuse Cll~10 (7p) =nd
contects 5-6 of PiI-2 relay (4p) to terminal 1 of reetifier Bl
(#) Benge finder CPI-1i4
The range firder is one of the main loads}
therefore 1t should be energized only in case a powerful
supply source, -like airborne batteries or generator, is
available on the airerart or on field.
Supplicd from a powerful source, the +28,5 V current
from terminal 2 of PA-2004 relay box, passes via terminals IV
of FI-6 relay (5p), to terminal 2 of the MP~1 relay (45)
cutting off the power loads and making the relay operatc.
m_lg°("15":;&i::a’t‘he Tange finder, cut in circuit breaker
ed on the starboard console and inscribed
RANGE FINDER (CPR).
from circuit breaker ASC-;O oy imltancously, tho ourrent
contaote Acs of (25p) 18 oupplicd via the samc
of relay 4311 to terminal 7 of Pll-g relay (210
duc to which the latter will R
operate; thereby closing its -
contacts 2-3 and 5-6. Frop contacts 6 1p)
and via contacts 4-5 o Pli-2  ay °f -2 weley (21p
=< relay (4411), the ourrent will

™
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flow to terminal & of inverter H0-750 (17p) to feed the .
range finder and sight units with A.C. The inverter fed with
+28.5 V from the starboard power unit will get started.

When switching on sight AC[~SH, inverter N0-750 (2p)
will be started by the voltage applied to terminel 4 via con-
tacts 6-5 of Pl~2 relay (44l).

The currcnt will pass from bus-bar 3 via circuit breakers
A3C-20 (42M) ana A3C~10 (10).

The A.C. generated by the inverter will pass from inverter
torminal 6 through fuse Cl~10 (20p) and contacts 2-3 of PI-2
relay (21p) to thc range finder control desk. ]

B, Emergency Supply_System

In emcrgency cases, when inverter [0~750 (2P) fails,
rodio station PCHY~4, radio compass APK-5, marker rceelver
UPI-4811 and the aireraft transponder will be powercd by
inverter MO-750 (17p) generally foeding A.C. to the ranze
finder and sight units.

Por this, cut in ewitoh 87x (26p) which is installed in
the cockpit on the starboard console and inscribed ENERGENCY
SUPPLY RADIO, RADIO COMPASS, MARKER RECEIVIR, TRANSI’OND}'%?,
FLOWMETER (ABAPYIMHOE MUTAHME PATMO, APK, PO, CP0, PACXOIOHEP) .

Cutting-in of the switoh (16p) mekes the supply circult
of P~ relay winding (5p). The relay operates, its con~
tacts 17-16 open and the supply oircult (£rom PIIA-2004) of
MP~1 reolay winding (45I) becomes opens When relay 4511 e
trips, 1ts contacts 4-3 opon and windings of two PlI~2 reclay
(21p and 440) become deencrgized.

’ A vol'be.:’,e of +28.5 V is supplied via contacts I;—Sto:" 0750
Telay 21p and 4-5 of relay 441 to terminal & of inve:n: h
(17p), switching the latter on. Sincc the moment ourtzcts b
supplied to the winding of PL-6 relay (5p) its con encrat(’:d
12-11 and 15-14 become closed, the A.C. high voltage &

- U
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by the inverter will flow from terminal 6 via contacts g

of PlI~6 rclay (5p) and fuse Cll~10 (8p) tq the control ;8

of radio compass APK=5; via contaots 12-11, fuse Cl-10 o

and contacts 5-6 of relay P2 (4p) (switch 1p being on) )

to the reciifier of radio station PCUY=4; and via conta

and fuse Cl-10(6p) to the transponder control desk ke
At the same time the D.C. and A.C. supplics or.the

:::f: :in:e; a:d sight become cut off due to the opening of
ots 4-3, 87, and 12-11 : N

rclay 21p, and contacts 2-3 o:fr:::jyég?' pomtenta 23 ot

™

’_\\,

-
|
i

/ Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5 -*-———-——-—-——-._...__
1 . s

Chapter III
INSTRUMENT EQUIPMENT
General

The instrument equipment makes 11 possible to perfornm
£1ight in the day and at night under conditions of zero
visibility at high altitudes and under adverse weather con-
ditions, The instrument equipment comprises:

1. Flight control and ﬁavigation instruments.

2. Power plant operation control instruments,

3., Instruments controlling operation of individual
units and systems.

Tor convenience in oonducting night flight all control
knobs and levers are provided with luminous marking.

To free the pilot from the burden of memorizing figures
and facilitate his operation the instruments soales are divided
into coloured sectors indicating various operation conditions
of the units? - :

(a) blue mector - operation without limitations;

(b) yellow sector - attention! Operation is permissible;

(c) red sector - operation under these conditions is
rrohibited.

The instrument indicators are arranged on the
panel and in the port and starboard consoles and the cockpit

side panels,

instrument

I. Arrangement of Instrupents in_Cockpit
ol desks,switohes and

The indicators, boards and contr ot
¢ircuit breakers, valves and levers controlling aire

-

—
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: syctems and power plants, all elementc of direct control ay
_ check up of units and equipment are arranged in the Pllotsg
oockpit in the places convenlent for observation ang vork

Ai to its desizn instrument panel oonsisté of panels gy
a volded tubular freme. The panels are one rigldly fixed
panel and twe shock-mounted panels,

The rigidly mounted portion of instrument panel frameg
the shock-mounted poriion and, becides, 1s provided in ite
lower part with a projecting smell panel, The rigldly nounted
portion 18 screwved tc fuselage frame 5.

The shock-mounted portion or instrument panel is arrance
in the 31ddle ond consists of the left and right panels )
secured to the tubular steel trame shock-suspended to rixed
rortion of the instrument panel,

. M;E‘:csl:ftt:unel 1s collapsible with the view of providing
3 To the instruments ang equ E
the instraent i quipment arranged behind

Th -

fixed pzr:igglie 1;‘":1‘ o i O the iua on pene
3 1s
cated below, in the centre, and ic actually

a dural panel fireg 4
o 0 the frame 1 R
floor by means of o bracket, orex tube and the oockpt®

Mounted on the Lix
units. These ape of the
.._brakes, S I

92 left portion wre control ond yexnin:
landing goar, lamps, flaps ond air

- Installed on the left-hang board
“ ’

are the following elements: from top downwards

Type MH-45 chang
€-0ver switch bearing the insoriptionst

LANDING Laxp (@APA, [y
e QYIRm), | UMD, or (BUKTONEHO), mxrm

flight
i i(xt and landing control board mounting
enslon zreen lampg, three landing gear
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retraction red lamps} flaps extension green warning lamp
parked FLAPS EXTENDED ( BAKPHIKM BHIYNEHH) ; air brakes
extension green warning lamps nmarked AIR BRAKES RXTENDED
(ENTKY BHOYUEHH) ; - red warning lamp marked EXTEND LANDING
GEAR (BUIIYCTU MACCH) § night £1ight light intensity control
shutter and warning lamps conirol bution marked LAMP CONTROL
( KOHTPONIb JANTD) .

Landing gear change-cver switch with inscriptions:
LANDING GEAR (UACCH), .up ( YEPAHO), DowN (BLMYHENO0).

Oxygen indicator, type K~18.

Arranged on the starboard fixed portion of the instrument

panel are: -
Puse marked LANDING AND TAXIING LAMPS FUSE (NIPEZOXPAHU-

TEAD ®AP). I —
Cabin altitude and pressure indioator, type YBIf-15.

Pressure gauge M-1000. »

Mounted below, im the middle portion of the instrument
panel are bombing equipment controls, ammunition rounds
counter and other pieces of equipment (see from left to right

and upwards): .
2B-45 switch marked TACTICAL RELEASE ( TAKTMYECKM{ CEPOC)

and ARMED ( BKIOUEH HA B3PHB).
Three ammunition rounds counters 3-M-005 marked PORT
CANNON (OPYRUE NEBOE), MIDDLE (CPERHEE),  STARBOARD (TPABOE) .
Warning red lamps marked ARMED (B3PHB).
Two CHlI-51 warning green lamps marked BOMBS SUSPENDED

(TONBECKA BOMB) .
i MI-250 pressure gauge.
 CIHik~51 . warning red lamp marke
HYE BAKH).
Two-pointer pressure gauge for 1
Installed on the shock-mounted po
ment panel (see from top dowrwards and fr
are £1ight oonbrol and navigation {nstruments.

d SUSPENDED TANKS (NOZBEC~

2 kg/cm2 .
rt panel of the instru-
om left to right)
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PB-2 radio altimeter indicator.

Bi-20 altitude indicator,

5K metching kmob of THi~1 compass,

CPI-1H station range switch marked RADAR RANGING yyre
PERFORMANCE ALTITUDE (BHCOTA PABOTH CPII), 12,000 m. (12,000
2000 2. (2000 ¥)., A

Indicator of TMK-1 gzyro induction compass and AP{-5
radio compass, ’

K¥C-2000 specd indicator.

Aireraft elock.

Warning lamp of pressure contr

4 ol in mai s
hydrsulic systems, 7 and booster

nob SK marked ARM LAMP CONTROL (KOHTPOND JAMIIH NIRYA),

g;{ll{-gl varning red lamp labelled MARKER ( MAPKEP)
=51 warning green lamrp marked LAMP_OFF DURING LANDING,

3E CROL ( Zi E

APY-2A unit ar
( CTABILTU3ATCP),
Gyro horizon ADj-1,
Turn indicator =53,
CXl~51 warning green lam
EFFECT NEUTRAL ( TPUNMEPHY
Note: The
shock

= position indicator marked STABILIZER

P marked STABILIZER TRIM TAB
SOOEKT RERTPAIBHO),

e::rangemant of instruments on the starboard
1:u:;ed portion of the instrument panel
e present Desoription corresponds to

arrangement in the
aireraft
Froduotion series 7-51 on. beginning fron

The arrangenen
shockemounteg por
the airerart of
oompared with t,

t of instruments on the port

tion of the instrument panel in
Production serjeg up to 7-51 as
eir arrangement in aiverafts of

CIA-RDP80T00246A062100060001-5
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PB-2 radlo altimeter indicator occupied the
place of BA-20 altimeter.
. Bl-20 altimeter occupied the place of KyC~20u0
speed indicator,
THK~1 indicator was mountod where FB~2 radio
altimeter i1s now located.
Speed indicator occupied the place of THE-1
indicator.
Installed on the starboard shook-mounted portion of the
instrument panel are: flight control and navigation insiru-

. penis, powier plant, performance control instrumenis and

generators! performence control lamps (see from top down-
wards and from left %o right).

Two CAll~51 warning red lamps merked:
RIGHT (IPABHZ), end STARTED IN AIR, IGNITION OFF
BO3AYXE MPOMSBEN, 3ARUTAHVE BHETIOH) «

Variometer BAP-150 (or BAP-300) .

Indicator, type M-1.5.

Tachometer 2T3-15-1. R

st gases thermometer .

ﬁ‘;z gual quantity gauge and flowmeter 1ndicator;n

T7-6 waraing board mounting: two CILt-51 rgrecn warn 12
lanps marked AFTERBURNING (GOPCAX); two Clli-51 'rod :jr]: &
lamps marked OIL USED UP (HET MACTIA) ; first kerosi;; o B
punp breakdown warning lemp CHl-51 marked 16t T 550 LTS
CH-51 xed lemp signalling of fwel remainder ma: ¢ ot

LEFT (OCTANOCH 550 JUTPOB);  lsups checking button

LAMPS CONTROL (KOHTPOAB JAMI).
wo Clll-51 orange warnin

OFP (JEBH{ T'EHEPATOP BHIOYEH)

(MPABWI TEHEPATOP BHKJOUEH).
Voltmeter B-1.

EFT (TERKED),
(3AIYCK B

g lamps marked LEPT GEWERATOR
and RIGHT GEWERATOR OPF
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= 2. Port_Console_ - .
» A3C~5 oircuit breakers marked WHEEL BRAKES AUTOMATIC

The port copcole 1s mounted on the cookpit port eige i CONTROL UNIT (ABTOMAT TOPMO30B KOTEC). ]
parel and comprises detachable horizontal and vertical Panel; A3C~5 cirouit breakers marked COCKPIT SUPPLY (IMTAHNE
fixed to the irame by means of screws. . " L . KABUHHD) 4 ELECTRIC TURN INDICATOR (3VI)§ DE-ICER (IPOTHEG-

Arranged on the port console are oontrol wnits of the QBEKEH“TMB) + LEFT REAR COCKPIT Lo (KABHH. S
power unit, ruel syotem, APYy-ZA automatic equipment rocket JEBAA SATIHAA) .
system and other equipment. ’ i A3C~5 oircuit breskexr marked STARTING UNITS (ATPHIATU

The console vertical pancl mounts (1f viewed fronm the k AYCKA) o
instrument penel backward) as follows: . 8 A3C~5 oircult breaker mparked ENGINE INSTRUMENTS B0~

Elements used to control and chevk the power unit ond (TIPHEOPH RB“PATEM)' PIRB RXTINGUISIING EQUIRMENT (H'POT
fvel cystem for performance. Thesc ares | | TIOZAPHOE OBOPYAQBAHUE), 1st, 3rd, 4th TANKS PUP STGHAR

A8C-§ circuit breaker marked 1st TANK PU :

. : puNp (HACOC Loon OMTH 1, 8, 4 BAKOB). -
1-ro GAKA). ¢ : ] (U&I‘H:Jlac-HS oir;u:l:; vreaker marked SHUT OFF COCK, (ﬂmﬁ‘@;’i
o A31i'15 circuit breaker marked 2nd TANK PUMP (l1ACoc , 1ol KPAH), RIGHT ENGINE OTL PRESSURE Guaansle WA 2

ro iggﬁo : | BOTO JBATATETA). xed SHUT OFF COCK (TEPE-
eircult breaker merked 3rd TANK PUM® (HACOC ! A3C-5 oircuit breaker marke EHUE MACIA JE30TO
B-ro BAKL). | KpuBHOM KPAHALEFT RNGINE OIL PRESSURE (AABNEHE I
3P-10 circuit breaker marked 4th ( E
TANK PUMP (HACOC WTATENA) . ¢
4-To BLZA), : CHhcs ¥ A3C-5 oirouit breaker marked RIGHT ENGINE AFTT{RB?{I:I}’I;’;
CMI-51 green warning lamp which 14rnte TUUM RATINGS EMERGENCY CONTROL (ABAPHHHOE OTKIOYE
- built by the second ¢ o% Loehta up when presoms |, ARD HAX UTATERA) .

o cond tank punmp is less than 0.3 kg/cm®. i QOPCAZA MAKGUMATA TIPABOTO /B 4 LEPT ENGINE APTERBURNING
b1t by the e "FALRC lomp whdch 1ihte wp when procews | | A3C-5 oroult bresket ma?;;mox. (ABAPWHOE OTKAOHEHYE
0.3 kg/y 3he third or fourth tenk puups 1s loss thon AND MAXTMUM RATINGS EMERGENCY TEI)

| Du:: , 205K OOPCAEA MAKCUMAJNA JAEBOTO JIRUTA .
o on { marked PIRE EXTINGUISHER ( OI'HMTYRUTE :
STYINTEND
covered with protective cap, ( ) . Stabil%??{',?‘}‘}.'}????é..9?’329}9

BC::I;SI red warning lemp marked Frpg (HOZEAP) . (OTBIOE TIEY0) and SMALL

SHUT orp :::Kz(()égp_‘provide‘d with protective caps marked

RICGHT. BH?"' KPAH), LEFT-CLOSED ( 3AKD, JIEBH)
~CLOSED ( 3AKP.NIPABY), 88K APY switoh marked

Switches 83K marked A
RBORNE  IGNITIO SUTASHE CRHOR)-
BO3IYXE),  pome (AmBuly, STARBOARD (IIPA;H;)SBMHMME '97?"9%?'

M QUIOE WO ) ond WAL

contzele

MERGENCY JETTISONTHG (ABA-

Button 204K marked ROCKET El
PuifHi#l CEPOC BC).

TN i e
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switch MH-45 marked 1 SALVO (1 BANI), AuToM. (4BT0iiy,

4 SALVOES (4 BAATA).

C~-5 unit oontrol board which mounts eight white lamps
‘(sigralling of number of rounds left), green lamp (aignaumg
of readinass for Tiring), red lamp (signalling of rcunds
used up), iamp brightening switch marked DAY-NIGHT (ZAEKb-
HOYb), button marked CONTROL (KOHTPOND) and sockets to
plug in a specizl ohmmeter.

. Some Somtzele, of Slghhy oo, Tonglng it
" Sizmal Flare Pistol and Other Equipment
R N N N NN N N] LI XN N

Signal flare board mouwnting switch B-45 marked SICHAL
FLARES (CHPEANBHAE PAXETH), SwITcHED OFF (BHKJNNYEHO) and SFIN:
EBD ON (BKAOYEHO) and four coloured buttons.

Radar ranging wnit and ACI-S5H sight combined conirol
desk.

Button 204K underprotected by cap and marked PARACHUTE
RELEASE (CBPOC NAPAIIOTA).

Button of PCWY-4 station set marked ALARY ( TPEBOTA).
Switck of APH~5 radio compass marked "150-310",
"310-640", "640-1300",

Board JI¥-2 of K30 oxygen apparatus remote control.

Oxygen apparatus K[~30. {

Ultra violet lamp fixtures.
Mounted on the herizontal portion of port console
(Viewing from the instrument b

KW-4 station control board,
cmm%izch 88K marked STABILIZER conTmOL ( YIIPABIEHUE
SATOPOK), TURN ON HYTRAULIC conamor sysTEn  (BKI.
IWIPO)’IIPABJIEHHE)

and SYITCH ON ELECTRIC 5

(BK]I.SJIEKTPO)’HPABJIEHME). e gonmon STt
Switeh [H-45 mapkeq AIL

srans 0 o)x.mou TRIM TAR (TPIGQMEP BAEPOHL),

oard backward) are:
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switoh 88K marked ATLERON BOOSTER (TWIPOYCWWTEAD SAEPOHA)

. and SWITCHED ON (BHIWYEHO) .

mhrottle control seotor marked: STOP (CTON), LOW
mmoTTLE (AR TA3), NORMAL THROTTLE (HOMHAZ),MAXTMUM
(MAKCHMALL) s AF TERBURNING (Q0PCAR) .

Flap oontrol board mounting three buttons marked FLAPS
(3AKPUAKH) , AKE~OFF (B3AEE), LANDING (TIOCATKA) and REIRACTED
YBPAIH) . . '
¢ mwo buttons 204K proteoted by a csp and marked START
(BAIYCK), PORT (MEBHH) end STARBOARD -(TPABHH) .

Three-position switeh IIBMH-20 marked MO (navigation
1ights), "10%" w3047, and "100%". ]

Be;ides, x::ounted here are airspeed tube shut-off cock,

automatic pressure unit All=5 and shut-off valve HB-2M

of KKO~-1 systen.
3. Starbogrd Console
Arranged on the panels and boards of the starboari .
1 e cirouit breakers and controls of radio equipment,
steetrto o ontroller as well

electric equipment, gunnery, photo-oamera o

as air and hydraulic system pressure gauges. aed squsole
Mounted_on_the vertiosl -..Le;.ﬁl.@_gta.r.,,_,..-..,;
towed £70 e the fol-

(if viewed from the instrument panel packward) ar

lowing switohes and oirouit breakers?
Switoh 87K merked ATRBORNE BATTERY

{3 ASPOZPOMHHED) . -
(WMmTOnggxPTOBokod ' RUZRGENCY SUPFLY, RADIO COMPASS,
Switch marked RADL PUEL QUANTITY GAUGE AND

GROUND BATTERY

MARKER RECEIVER, I.F.F. TRANSPONDER, APX, ¥P1I, CPO, PACXOBIOLEP) .«

FLOWMETER (ABAPVIIHOE MUTAHVE PARUO,

Cirouit bresker ASC-10 marked
MARKER RECEIVER,.I.F.F. TRANSPONDER,
FLOWMETER (PATIMO, APK, MPI, CPO, PAC

RADIO, RADIO COMPASS,
FUEL QUANTITY GAUGE AND

XOTOMEP) «

L m G iR s
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Cirouit breaker A3C-5 marked FB=2 RADIO ALTIMETHR apg
KARKER RECEIVER (PB~2 and MPO).

Ciroult breaker A3C~5 marked TAIL WARNING RADAR (CHPEHY),

Circuit breaker A3C~5 marked AILERON TRIM TAB, TRIM
TAB EFFECT {TPUUNEP SNEPOHA, TPUMMEPHHY{ D0OEKT).

Circuit breaker A3C-5 marked MYC~2 STABILIZER CONTROL
(YNPABNEHHE MYC-2 CTARUTH3ATOPA).

Cirouit breaker A3C-5 marked AT'¥~1 GYRO HORIZON
EMERGENCY SUPPLY (ABAPYHOE MUTAHUE ATY-1). '

Circuit breaker A3C-10 marked I'K~1 (gyro induction
compass) and ATE-1 (gyro horizon).

Two circuit breakers A3C-10 marked AIRSPEED. TUBE CLOCK

(MBJ, YACH), EuERGENCY TM=15 (ABAPU/NOY TI~156),SWITCH an oy
PRIOR 70 TAXE-OFPF, SWITCH OFF JUST AFTER LANDING (BKJOYATH TONBK

TEPER BUAETOM, BHMKIDYATH CPA3Y NOCAE NOCAZKH).

Switeh 2B~45 marked PORT GENERATOR (TEHEPATOP JEGH).
Switoh 2B-45 marked STARBOARD GENERATOR (TEHEPATOP
TIPABHH)

Cirouit breaker A3C-10 marked ROCKETS (®c).
Circult bresker A3C~20 marked SIGHT HEATER, SIGHT

(OGOIPEDR IPULERA, TPWHEX).

Cireult breaker A3C-10 marked SIGHT (TIPIIET) .
Circuit breaker A3C-10.
Three eircuit breakers A30~10 nmarked €

ANNONS, PORT

MIDILE, STARBOARD (s, JEBAfl, CPEfHsA, I]PAL‘AH)t ’

(Qm)(!irouit breaker A3C-5 prarked PHOTO-CAMERA CONTROLLER
Circuit breaker A3C-5 marked P]

'HO TO~CAME,

BUTTON ( KHOMKA OFYE¥A, oKT). e comon
Cirouit breaker board mounting:
Circuit breaker A3C-

LAMPS (QAPH),

Circuit breaker A3C-

HUE APY-21),

25 wnarked LANDING AND PAXIING __ _

5 marked APY-2A conTmoL ( YIPABIE-

e

i AN Dbt .
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Three circuit breakers A3C~10 marked AREED-S{:PE S}B?‘JB—
HEB3PUB), BOMBS (BOMEM), BOMP EMERGENCY RELEASE (AATHAMLA
CEPOC BOMB) sTANK JETTISONING (CFPOC BAKOB).

cwitoh 87K _marked RADIO (PAIMO). -

circuit breaker A3C-5 marked LANDING GE.AI.K EI‘A-J}I-IVI;I:;"
SYSTEM (CKI'HAJMSAHMH HACCH) 4 AIR LRAKES ( TOPLOBIE!E PATH)
ngxfiﬁ:igo}«éc-s marked (APYOUI), PORTADLE LANE

PEHOCHAY XAMIA), FLARES ( PAKETH) . o
(“rwgircuit breakt:.r A3C-5 marked LANDING GEFARD (HACCH) ,

- . 7).
' ( BAKPHIKA) , PARACHUTE ( MAPALK! .
e Ciracuit brlt;ker A3C-5 marked STILBII.,IZER po0siER (BY
CTABUAKSATOPA) ,ATLERON BOOSTER (BY 3]XEP?ﬂA).
Control boards and otker equipment:

;;;;rol board of radio compass APK-S5.

Fleotric bell MPO-48I.

Map holder.

Three rheostats PV
(NPABAR), SIDE ( BOKOBAA).

©0-45 marked LEFT ( TEBAA) , RICHT

B KABWHH)
ypIT HEATER (OBOTPEB
switon NGME-20 merke? ©F ft), cOLD (XOOAHEE) «

AUTOMATIC ( ABTOMAT), HoT (TOPATA he starboard

nted on_the horizontel POZ-= _of_the stordos
horizontel portion 02 322
!gl_mted on the ho: g e

]
gonsole eve air and bydraullo eyszemi’mirr:;“r
_____ —— 1 backwd . -
viewed from the instrument pane Xod LANDING GEAR EYERCENCI

2 uge mar 5
80-kg/on” pressure gause ‘ pp fos).
a0 knfon? (ABAPUfHuH BATIOH ).
o SOZWW ¢ auge- parked MAXTHUM PRESSURE
250-ke/on' Fresel 7 g UMAZIBHOE nABJlEHlfIE B
HYDRAULIC SYSTEM - 140 Xg/cm ( MAKC
TWAPOCHCTEME 140 kr/on®). o
2 auge
250-kg/om” pressure &
BOTTLE, 130 kg/on® (ABAPHIHNI Bm:i{d
250-!:3/61112 pressure gauge DT

2
(OCHOBHOi BANTOH 150 rr/cu).

xsd PLAP EMERGENCY AR,
SAKPUIKOB 130 KF/eH%). ,
MAIN BOTTLE, 150. kg/om

. Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 - CIA-RDP80T00246A0621000600(7)7—3‘;‘”‘7 —
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Landing gear and {laps emergency contrpl velvesg

Landing gear emergency valve,
Flaps emergency valve.

4. Instruments Installed above the Instrument Pane

Installed above the instrument
visor on the fuselage are: -

Overcharge hoard marked OVERCHARGE
KIDDLE, RICHT (JIEBAS, CPETIHAA, NPABAA).

Button 205K protected with a cap marked BOMB EMERGENCY

JETTISOKING, TANK JETTISONING (ABAPHIfHK%
iy ( {iHRi CEPOC BOMB, CEPOC

Switch [il~45 markeq HOMING
INNER (BRHE).
Rutton 204K rrotected with BRAK.
(ToPM03i0Y MAPAINT) . o ket e
I.P.¥. G
CIRCUIMPC:V T;;;nzp};o;x{c}l[e; destruction button marked DESTRUC TION
T COlITR T HRY B3PLBA) and DESTR
uc
Vertical 1nad ractor indicator AM~10 ok (T30,
ig?[t;:{lw in the cast electronic uni; are:
I OF;:[((;;.‘; :%éd and valve YII~33 marked FRONT WHEEL
and ey o ¢ i.- 3 NEPELHETD KONECA, BHTOYEHO, BuKJINYTHO)
: button of CPR-1y radar ranging unit set

Panel under the canopy

(MEPESAPALKA), Leps,

(NPUBOIHLE), oureR (AATBIA),

....... EQLEHQ-MEQHQQ_ZQstruments

The £1ight control
1, Combined speed {
‘;’. gndisturbed &yro horizon Al'-1
‘. ¥To induotion compass Tjij~1
o Two-pointer altinetey BI-20 )

5. Rlectrica)
a1 turn indgeant -
6. Alrerart ¢lock KX or 3JY-53,

and navigation instruments

ndicator WC-2000 includce!

N

s
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7. Variometer BAP-150 (the airoraft of the ninth produc-
serles and on are equipped with BAP-300).

8. Arm position indicator of APY-24; B-1.

9, Machmeter M~1.5.

10, PB=2 radio altimeter.

11. Aocelerometer Al-10.

The £1light oontrol and navigation instruments

tion

enable the

& pllot to properly employ in £1ight the flight technical ohirac-

jstics of the airoraft and to oonduct orientation by the as~
signed course.

One part of the £1ight control and navigation instrument:
is operated by the air speed tube Bfi~4 system on the principle
of measuring dynsmic and static pressure in flight and tle
other part is based on radlo, eleotrical and hyroscople gyro

principles of operation.

1. Combingd_Airgpeed Indicator RsLZeZte .

The combined airspeed indloator KyC-2000 i intended for

measuring the I.A.S.(indicated airspeed)ranging fron 15(: to
1000 ¥m/ hr and T.A.S.(tzue airspeed)ranging from 400 ‘c:
2000 kn/hr, at £light altitudes ransing £ron 0 to 20 kney

I.4.5. changing from 400 to 1600 km/hr'e

tion
Prineiple of OPTILIA
d upon recsuring dynnaie

he imjuot and ntatic preugure

tor air denrityy

The instrument action is base
mressure, 1,6, difforence between B
in flight, the method—of-measurenent
according to altitude values, introdu

¥hile designing and calibratinC
nade of theoretloal dependonce between 8
[rescure and T.A.S., both for subsonic oL

corraction
cede

the instrusent use ¥nd
1atic and dyuanio

4 supsraonio crecidny
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with due allowance for air compression. The instrumeni Detheg,
of -measurement error depends on the actual texperature
deviation from the standard one and is determinegd by the

formulas

T
Ly V2B
v T

where: AV = difference in instruuent readings and T.4.8.
Ty = temperatgre at altitude H according to ISa
(International Standard Atmosphere);
T = actual temperaturc at the same altitude,

@)

The quantitative cstimation of the mothod used for
measuring error can be obtained by formula (1), the value
of error depending on clinate, season and time of day.

Brief Techniocal Data

Vatreeicieesseserace
1. The instrument operates at ambient temperature
ranging from +50°¢ 40 -60°.
2. TuA.S, reading error at a

altitude ranging from 0 to 20 ¥,
in Table 1.

standard temperature at
do not exceed values given

Table Nol
Altitude, Tolerable
errors
m, /b ’
0; 4 +60
8; 12 75
24 ) . -Z(,o
16; 20 +100
-"_._.‘ -

The error at
speeds ranging frop 9

RN

an altitude of 14 knm, spreads over to
00 to 1000 kn/hr,

f Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5
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3. I.A.S. reading errors at a standard temperature do

not' exceed values listed in Table No.2.

Table No.2
heoked Tolerable errors,
Soale ma.;':j h:O be ¢ ’ /b
200, 300, 400 ::g
600; 800 b
1000, 1200 ! 25
1400, 1600 i +25

reti

4, The instrument reading variation at u standard tnm}jﬂ
ture at an altitude of O km, does not exceed instrument error
tolerable values indioated in Table No.2. ) La0d

5. The instrument dynamic system is airtight, i:;;':\:‘ o
the .prussure values oorrespond to a speed of 1600 o

km.
an alzftul,g: :fxs:rument housing is sealed in suclt a :aiazza;m/hr’
with rerefaction corresponding to T.A.S. readings ; e
the pointer will shift not more than 40 ¥m/hr ffr L eponi-

7. The instrument withstands overload prcc;u;m T,
inrg to a speed of 1700 km/hr at an altitude o:i‘i fr;qmmy

8, The instrument is vivration-proof with zlem“on :
ranging from 10 to 80 O.DeSs with vibra;ion zcg .y
to 1,1 g, vibration amplituge :o:ezsit:::n tnit :rihrations htoh

shocke]
e "z;hiT:"}Z;nit;gmil.’;.S, with vibration acceleration not
exceeding l.1 g.

10. Instrument weight (

exceed 1000 gr.

t
without mounting parts) does no

' %
Delivery gt

The instruments set includes:
(a) KYC~2000 speed 4ndicatory

ONly eoveessoeces 1 piece
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(b) Sorew BH-ZO-IIB sevsecerossesavevesecceey pieoGn
(c) Cap BI~20~116 cvaevecssrcccrrtsseranssees 2 pleces
(@) Certificate sseseceesessensrssessnsssiesns 1 copy

W/ ~

Purpose

8{1¢}.§Pec1ficeﬂons

The gyro horizon Alll-1 performs the following functions;

1. It 1s used to oheck the aircraft for roll and pitehing
durirg level flight with an accuracy of up to 1°, )

2. It 1s used to check all types of aircraft evolu-
tions - banked turns (the degree of bank being wnlinited)
wing-overs, cabrage and dive (the degree of pitch angle veing
unlimited) and other evolutions with an accuracy of up to 3%

3+ Determines the airoraft position in space ty roll
(through £360°) and pitohing (through +360%) in case the pilet
will lose spacc orientation, the accuracy of pitch and roll
determination being up to 3°,

4. Determines the aircraft angle of attack during the
level flight,

5. The gyro horizon encbles the pilot to roughly conduct

orientation by pitching and roll when he should estimate his

) 7position in space and perform some evolutions by pitching or
roll with high degree of accuracy at the same time. ]

o Purpose

The electric remote contro
operating in oonjunction with t
designed for determining magnet
homing station relative be
pattern during instrument
(direct ang Treverse) of th

1 gyro induction compass [HK-1
he radio compass AP[=5 is

ic course, angles of turn,
arings required ror forming box
landing, magnotic radio bearing

e homing statfon as well as for

-5 -

ci1itating the aircraft landing by instruments, for carry-
i:ﬂ £11ghts towards the radio station and from it end

pemorizing angles of arift.

Basic Sxmoiﬁcationg

starts to operate afier cutting-1r within
utes st =60°C.

does not excecd

1. The compass A
1 pin, 2t +20°C and +50°C end ia 3 miz
2, The oompass error by magnetic oourse
+2.5% )
il 3, Post-turn error doeg Eo

of turn. .
4, Error in jndication of homing 8

t exoeed 0.5% per each min.

ation magnetic

bearing :3.5°.
5, Temperature rangee

is ensured: evon
(a) when staying at an ambient temperature ranging

time
+50° to —60°C for a long perlod of H ——
(b) when 211 oompass components s¥ay

temperature of +60°C for 15 min.j it semporaturo
(c) when the transmitter stays at an

of +90%C for 5 min. ;
6. The compass operate

The compass trouble~free operation

s at all altitudes up to 20,000 n.

Delivery, List

sesaee [ R

The THEK~1 conpass set includes:

. X
1, Varisble indicator W ececccre? e e
2, Gyro-unit I3 seserecacens
3. Correotion mechanism it}
4. Amplifier Y-6M
5. Junction box CH~1
6. Indicator er’l eosssnanescess e
7. Matohing button BK  sesvevoceces

1 piece
1 plece
1 picee
1 piece
1 plece
vessees 1 picoe
1 piece

sssgeveneé

eettoessancoel? "
OOCOIQCIOODOAOQOIII

tessaness
..'QOAC.IO'OQ'O.‘.D
e
s
eevvno?
svessce?
feosecancee
cesesnecsed

PEYEE LR
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2
4
1

THK=-1 Compass Arrangement

tssvecccssisesesecssVoccce

The compass components ar: mounted in the following
places of the alrcrafti: Tts sltitude measuring range is from 0 %o 20,000 =
Gyro-unit I3, amplifier ¥-GM and junction box CK~11 ‘ The housing airtightness is ensured at rarefactioxix :or-,.m
in the front icwer bay, to the left, between frames 5 end 6; responding to 5000 m. of sltitude as scen on the ins ru?,m"
Indicator ¥TP-1 and matching buttcn 5K in the left gsoale, the pointer deflection not excceding 100 m. per ) w-
upper pertion of the inctrument panel. s With the pointer set at zero and the pressurc in the houuing
 The indicator 15 intesral with the APK-5 radio ccmpasg equal to 760 mm of mercury, the barometric nltitu:f: :t\ii:'"
indicator. The correetion mechanism is mounted behind tie will differ from 760 mn of meroury rot more thon 3 -
inctroment punel, in the middle part of frame 4. Voriable percury and the movable index readings will deviate fron

indicator KX is locatcd in the fin, The gyro induction zero not more than by 10 m. bure
compass I'il{(~1 erperates in conjunotion with correction rwiteh The _error of the instrument readings at & til.n?el.&b 210w
BK-53 1installed bolow, to the left. on framing 9, ) of +20°5% does not exceed values given in the 7able below.
Tre compaas THE-1 is fed by oonverter I7-125, mounted ! Iustrusent
= » below urnder the cockpit floor on framing 9 at the starboard. Scale ‘ Instrument maiig}cm- ; cl;rér; fie
To climinate the THK-1 tramemitter initial error when marke, o e |
mourtin; it arter dismantling, matoh the tramsmitber scnle 0 +20 j 12,000 ! 2%
index mark 0 with the pointer on the diaphragm in the trens- R : 14,000 i 1200
mitter day, in the £in, (the pointer was 1n1:1:oduced beginning 500-2000 30 “» 15’000 \ 250
from production scries 6-I1), U e ; 4000 :70 ' :300
. ¥ 6000 390 | 18'222 1350
4. Ivo-Pointer Altimeter BI-20 8000 o 20, ‘ 7
~~~~~~~ - 10,000 +150 |

Purpose

Mwo-pointér altiweter BIi-20
on the instrument ranel. It ig uf:

5. Maghmotor
range 20 km., is mounted : Purpose

cd for dﬂtermining the air- i sestese
ocraft flight , ‘ ‘
landing (,fr‘ounigll tve altitude (relative o the take~off or ; The machmeter ic used for mei
! the speed of sound, )
i specd relative to 4o 16 W
value ranging from 0.6 to 1.5 at altitudes 0£0

acuring r1ight truc oir
1.c. Yacl mwabery its
The instrument ig basod o

mwessure in £i;ht, 3 measuring ‘the static atmospheri

operation
Prinoiple of OPTTILLL )
ration if bozed upes

s ent Ope
Tho principle of the ol poot and riatlc probrurvs

measuring the diffexence betwcen 1D

SRR
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in f1ight, i.e. velocity head (dynamic pressure) with usin,
correction for air density being introduced by means of ay
aneroid.

Rither an airspeed tube or pitot tube (impact prossure
tube) may be used as a pressure head, 1is principle of operatiy,
and design heing identical with combined alrspeed indicater (Kt

Besto, Speotficntions
1. The instrument operates at an ambient temperature
ranging from +50%¢ to -60°C.
2. The tolerable errors of the instrument at a standard
temperature are listed in the Table below.

i e

L elimb or desoant speed.

: variation lag in the instrument a:

- 149 -

(v) The dynamio system, with pressurc values correspond-
1ng to the instrument maximum reading is airtight.
o - - -

6. YVariomoter BAP-150_

TR X e
The aircraft variometer, range 0 - 150 m.p.s. indicates
The variometer 1s nounted on the

instrument panele.

mhe action of the instrument is based on the precsure

ir-tight housing communicating

ugh a glass capillary tube relative

with the atmosphere thro s bor etly

to the pressure variation in the pressure
comrunicating with the atmosphere.

vﬁmzsdto bg . Altitude, Tolerable error
checked agains k.
scale (Mach number) (Mach number) ?..%‘.’.???‘-’%ﬁ??ﬂm
n
Numbered scale 0 20.02 1. Instrument errors at 2 gtandard temperature are give
marks { 1in the Table below. —
From 0.9 to 1.0 4, 8, 12 and 14 + 0.02 ' Permm;egt erren
2222 2c ang 13 P T3 m.p-
6 + 0,03 Marks by scale
:1
From 0.6 to 0.8 and _A4and 8 + 0,06 0 2
from 1.1 t0 1.5 | 12, 14 and 16 + 0.08 ; 10-20 3
3. The pointer jerky movement of up to 2 mm along the :‘ 50 s
sc:le :ro at a2 normal temperature is tolerable, the measured ; 70-100 110
value being changed smoothly. 150 N at & standard

4, The instr

ument airtightness meet %
requirements: : s the following

- 1(a) for the statio system with the rarefaction in the
8ing corresponding to instrument reading of 1.5 Mach number)

the pointer drop a
per min.; P deflection should not exceed one soale divisiod

C——

\ " —
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2, The pointer deflection from the ger

temperature should not exceed +l e

3. The poi:i'l:er jerky movement, .
changing smoothly, 8% & gtandard temp
exceed 2 mm along the soale aros

PeBe
with the value o
ture should not

casured

D i o 3
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I : ) |
4. The instrument static system 15 sealed in such a g : . |
that with rarefaction equal to 380 mn of meroury the rm‘ﬁr:z : Characteristic } Tolerable values |
tion drop does not vxoeed 2 mm of mercury per 1 wir, i P e— .
5. The instrument withstands overload pressure eorrespog. B _ current drawm by At 27 V = 7.5 =854
ing to & speed of 550 mw.p.s. for 1 scc. i electric heater element
o 6. 'I'heoinstrument cporates within temperature ranges of ; Air consumption when Within 2 - 15 1it/m.
50°C to -60°C. 3 -
4 supplying at pressure of
"
i 100 =n
7. Aneroido-Diaphragm Instruments_and_Airspeed
ToEmm s == 5 TH-156
_ Iube MBfi-4 and_Pitot_Tube TM-156 : Installation of Emorgency Jitot Tube VY.
— Gomeral mo provide relisble supply of the dymanio EROSSWE
T - v s}
. 1 the atroraft is equipped with duplicating emergency
- . Aneroido-dinphrag: instrumerts in the alrcraft are . tube TO-156 mounted st frame 3 near the starboard just
1:;rxcludod intc the generel system of siatic pressure and : wherc the upper hatch cover 1s jointed with the side panel.
g rate o " !
18 , cem o impact prossurc of airspeed tube NBg-4. i For switohing over the dynamic 1ine the port console
. V“i‘;’h;aneroid instruments! system key diagram is presented (in the cockpit) mounts manual shut-off oock adj\;sntezl%Gfor
:J‘h‘. x;rvin airspeed tube I3 | two positions: IBJi-4 OPERATING (MBI-4 PAB)end
) = speed tuve IBJ-4 with an o), ; ‘ ;
diuste ) cctrio heater . EMERGENCY (TI-156 ABAP.). s
:ng“ ::d f°: 27 V 310% ic installed on the peak in the nose | In oage the MBJ-4 sirspeod tube falls, the pu;t pes
serv . = ; - : n
m‘essurc;soc:u:::‘e :hc \aBct mesoure (static messure + dymek . tne shut-off cock to feed instruments with pressure 1ro
Statls peom 16 during the airoraft movement and separately | pitot tube TM-156. 4ded with molsture
. o i 1ine is provide
Bes - ! The static and dynemic av
— tube Tn-ii?ss there 1 emergenoy impact Fressure pitot | colleotors. The TI-156 pitot tuve hoater e °°“t§°§§§my
. : 4 means of ASC-10 oircuit breaker pounted on the otarbos
Reele Spevitieations | cemete tor SVI-53
Char 8. Eleotrical Turp Indigelof J20-to - =
aracteristic il terminc the
— Tolerable v f r is used to de
Artightneses T The elostrioal twrm 1:“:2:2 the vertioa} axic ond its
a
(a) dynanic charper Pressure drop - not rate of turn of en airoral . _
at 760 mny of e ever 5 um of mere for s8lde-slip. cate the gtraightness © ;
() stotic"‘g:zmulry . 3 nin, i This instrument scrves :olim;;i,sition 4n the inptrwzent 3
anber a the b2,
370 mm o2 mercury the £light according to
centre.

/———-\ .
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1. The instrument 1s fed with D.C. voltage of 27 v +105,

2. ¥ith the voltage cham:ing within +10 per cent the
instrument sensitivity and errors should meet the Tollowing
requirenenis: I

Instruncnt sensitivity during flat turn with the anguk;r
velocity equalling 0.6%/scc. - 4° 32° and with angular velocity
equalling 1.5%/sec. - 12° i2°.

Instrument error during banks equalling 15°, 30° ang 45°
with angular velocity of 1°/sec., 2.3%sce. and b°/sec. reg-
pectively - does not exceed :1.5°.

3. The movable index drasg angle should not exceed 3_1.5°
when the instrument is in eperation.

4. The cwrrent consumed does not exoced 0.13 A.

O+ Arm _Position Indicator of APY Variable Ratio

Bogst Control Unit
Turpose
The arm position indicator of AP7 variable ratio boost
control wnit 1s intended to check the APy~
accerding o £light altitude and
_ . the adjustment law of the APY-2
As to 1its prineiple design
8 voltmeter or B~
vari

2A rod position
speed in conformity witih
automatic system.
s the instrument is actually
= 1 type, calibrated in acoordance with the
: able ratio boost control unit rod setting position for
1fferent flying speeds and altitudes,
mdicfim APY arm position indicator has two scalec to
a

a““st:n:peed and altitude, numbered witiin automatic syster

h Nt range for speed from 5000 m. to 10,000 m. and for
altitude from 500 m/hr to 900 Jan/hy '

e I

-

it

[

{ glave T
[ sscordance -with the I.A.S.

poment. Then?

4

i

-153 -

The indicator pointer will show 4the I.A.S5. and altitude

thin the above adjustment 1imiting range, the positicn of

" od ofb the variable ratio boost control unit being in
and altitude at a siven £1ight

At altitwudes below 5000 m. the indicator pointer setbing

pocition by speed scale (outer soale) should roughly cor-
£1ight I.A.S5.3

1‘051”22 :.;.tituies ranging from 5000 m. to 10,000 m. the...,-e)
pointer position setting by the altitude soale ‘(‘inn:r(::w:
should not bc below the flight altitude at any spee ‘;;t.‘.ldc).
the Tirht-hand "stop" for the pointer is the £1ight al "

Under £1ight conditions behind the adjustmen:hra:;treme
1imits the indicator pointer should be at one Of. timdcs
position settings: at I.A.S5. over 900 km/hr (at :lmnd o
below 5000 m.) the pointer should be at the righ ;uceﬁse ,L;
at 1.4.5. below 480 lm/hr (at 81l altitudes) andter L e
altitudes over 10,000 m. (at a0y speed) the poin

at the left-hand stop.

Note: Bear in mind th

o under standard
conditions, the indie
the altitude scale, will :
altimeter readings; the value ofh 1000 o
inorease proportionally and reac

S~ gbove the altitude of 10,000 e ton

and example for using the arm pod v

t oontrol wnit is

matic system 1s calibreted

at the auto tnder other

atmospheric conditione. o
ator readings, B¢ taken ofl
differ from the aircraft
iffexrence will
value

The numbering diagran
indicator of the varisble ratio boos
mresented in Pig.40.

Athin T.A.S. "A% variatioh raneitg;e;ndicator of
of adjustment range of Vinet) P post the initiel merk of
variable ratio boost oontrol unit 1o r arn of APY-2A units
scale 5 - 10 corresponding o the bigse

up to the beginning
the

. Declassified in Part - Sanitized Copy Approved for Release 201&2/14 : CIA-RDP80T00246A0621006600(51-5' -
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Vithin adjusiment range according to pressure head,
the APY-2A position indicater readings will coincide wity
speed indicator readings by wide pointer of the combineg
speed indicator KIC.

41thin adjustment range of the APY variavle ratio boost
control unit by altitude E, the APY position indicator
readings coincide with B-20 altimeter readings.

¥ote: The readings of the above instruments coincide
with the APY indicator readings, with voltage in
tke aircraft mains equal to 28 +0.5 V, i.e. when
gererators are operating; when storage batteries
are employed an error appears, i.e. the APY
indicator readings will not correspond to the
readings of the I.A.S. and flight altitude indi-
cators which, however, may be neglected in the
ccurse of flight operation.

Purpose
Small size accelerometer AM-10 is intended for determin-

load factors affecting the aircraft in direction perpendi-
culer to the wing plane.

tion to acceleraticns.

ing

The overload factors are in propor-

The acceleration measurement unit is gravity acceleration
equal to 1 g/9 81 m/secz.
The AM~10 accelerometer meas
*5 g to +10 g.

The AE~10 accelergmeter serves to determine overloads

when flying in bumpy air
or execut
manoeuvres. Ing advanced aerobatic

urement range is within

Trizelple of operation

The operation of the Al

10 accele n
the effect of inertia forces rometer 1s based o

upon the mass placed on the arm

— Declassified in Part - Sanitized Copy Approved for Release 2’01jﬂ2/14 - CIA-RDP80T00246A062100060001-5 =~ =
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that the mass easily turns sbout the instrument axis in
::e {nstrument scale plane within a certain turning angle.
mis displacement is counteracted by operating spring torque.

Basic Sggg%fioattox.zg

besecse cspsense

Operation range from -5 g to +10 &.
Instrument erroT should not exceed +0.3 &«

III. Engine Instruments

Those are: ’
(1) Blectrical remote-indiocating tachometerZZTE)lS-l

(2) Fuel quantity gauge and flowmeter P35 ;er —
(3) Exhaust gas thermoelectrio dual thermome

(4) Board T-6. - .

5) Pressure warning mechan sms . ooty

263 Pressuxe warning meohanism 2CAY-5 (in e'mg;[-s;e )

Besideé, a specisl box oontains gnstruments: I era;;i.m
9-10, HM-100, T3~15 end TBI~11 to check engine OF

on the ground.

s . 4 915-1
1. Electr10al._Rgmét.e_-;ngiga.t_i_n_g_Tgcl_\ogeﬁe_ &

type 2T915-1, is designed to

Blectrical taohometeTy .m.) of the shafts

continuously indicate the speed (in TP
of two_engines PI-9B.
The tachometer is & 8€
3.
the frequency of which 1s proporti::;r g
engines and two-pointer indicator o iitted in one o
eator imorjzorates two measuring u»

case.

t of two three—~phase generators
1 to the r.p.0 of the
gines. The indi-
maon

T

L
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The r.p.n. of the two engines are read off from g Comngy
scale of the indicaior by means of two gpointers.

vhe twn pointere of the indicator are operated ty typ
generaters. :

The set of tachometer 2TI15-1 4includesy

(1) Generator LT-3 (2 pes).

(2) Indicator 2I915-1 (1 pe).

§peci£ications
Heasurement rance fror 0 to 15,000 r.p.m.

Tachcmeter face is divided to each 200 r.p.m.
Errors within temperature range of +20° to -60%¢
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ets and 2 hysteresis disc. The permanent magnets serve
:agzrsure the starting and stabilized torques at low speeds.
° Tre hysteresis disc is designed to ensure the starting

torque at high speeds.
cenerator AT-3 is an
two-pole permanent magnet used as rotor.
yires leading from the indiocator ar ’
-phase of the generaior by ald of a plug socket and

A.C. three-phase machine with a

e conneoted to the

three
terminal block. .
e indiocator consists of two similar units fitted in

sne case. EBach unit comprises a synchronous electromotor and

sensitive element.

The pointers are marked I (right) and X (1eft).

jsts of a stator (three-

(sice Table No.1). J The synchronous electromotor cens rotor (w0
"/ phase winding placed in laminated core) and 2
Table No.l |
.| oross-shaped magnets). is
: Temperature compensation in tachometer 21915-1 pecinl
Yeasurenent ! srrore in r.p.m. A shunt manufactured of specls
rance in 3 . © effected in the following way. the marnet assembly.
r.p.m. 120 1500 +50° 459 -60° 5% . slloy is put on magnets in one half of the "ture inovoase
u " The shunt permeability decreases with & tempe;:crease.
1000 - 9000 +150 +240 i +310 ! and, conversely,increases with a tempe::t“;‘;als 1 in the
X s i ce the 4
9000 ~ 12,000 =75 +120 ; 195 i If a necessity arises to repla retore installation
- ! ’ i  course of employment, it 1s necessaxy) i tion resistance of
Heacurement ef r.p.m. by tachome tex 2T915-1 15 bascd °  of the new instrument, to check the inat aand also to check
on conversior by tke remcrator of the emgine shatt rotary the indicator and gemerator with a megeer
s P e
.s‘pe.ed-in{o ¢onefo with a frequency proportional to the sheft instrument errors at a normal temperatur engine shaft, turm
Totary epeed, f.e. r.pun. of the shaft. Before coupling the gemerator to Bhe direction of the
. The tach?meter generator is driven from the engine. The over, by hand, the generator shaft in 'I;l’lee sorreotly conncoted
st;::—ph:se e-ectilc current generated in the zenerator engine rotation and see that the wires &r
er uppi PR >
S supriied %5 the synchronous electromctor of tie to the plug sockets. 1d turn olookwiee.
indicator. In 4hi the indicator pointer shou ook %o
s case chec
ckwise),
indic:::r?ment paseing throush the statop winding of the I 1t turns inoorrectly (oount::;:t:d 4o the plug socketse
< s synchroncus i ectly co
£1010 which aopopne electromotor setg up a rotary mngnetdo ; sec that the wires are COIT
vetes the rotor censisiing of permanent
P
e — -
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“he fuel quantity gauge and flowmeter is designeq for

measuring fuel cortained in aircraft tanks and for warring
N - =3

the pilet abcut the darngerous level of fucl in the tanks,

Fuel quantity pauge and rlowmeter TP3-52 is a conbineg
instrument ard comprises two independent meterc: fuel
quantity szauge T3C-47 of float-and-arm type and suumation
flowmetier PTC-16,

Gauge TP3-52 includec the following units:

(8) Indicator, type TP3-52 (mounted on the instrumm:
panel).

(v) Transmitter of flowmeter PIC~16 (mounted in tho
fuel supply manifoid of the engines).

(¢) Rheostat transmitter T3C-1417 (installed in +he
first fuel tanyk).
- l(:zc:n\;/’r:trcn interruptor AT-517 (mounted in ‘tne left-
8-51-11;_51“ ei:e:n frames 11 and 12 beginning from series

& mounted on the port e

and 15), ‘ port side betwecn frames 14

(e) sparc thyratron T1-2050 (

The fuel quantity gauge and r1
independent untts:

(a) Fuel quantity gauge, type T3C~1417
(v) Flowmeter, type PIC-16. -
The operation of the fuel
conversion of o non-elecirical
level,into ap electrical value
indicated by an electric measuzl
is accomplisheqd by 2 rheostat ¢
and-arm arrangement
1nd1cator,

spare part).
owmeter operatas ac two

quantity gauge is based on
value, i.e. a varying fuel
» t.e. variable ohmic resistance
ing instrument. This conversion

ransmi tier fitted with a float-
and located ing

o armoving-eoil logometer ig used
e fu i ,
muxtons o2 T :i ;evel varics, the float swiuming on the fucl
ooy en alls within the tany and actuates the
e that moves inside the transmitter

. Declassified in Part - Sanitized Copy Approved for Release 261 1/12/14 : CIA-RDP80T00246A062100060001-5 T -
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des the total resistance of the rheostat ) i
inte two resistance arms R, and Ry, As the slide moves, the
luc of onc rosistance arm inoreases while that of the other
;:crcaces with the result that 2 change in the Rl and B%
sistance values brings about a ohange in the valuesiz
eurrents 2\21 and 12 that flow through the logometer coils.
The fuel flowmeter operates on the following prino‘iplr.
Fuel flowing through the meter 31? a certain rate causm,it“
rotation of the helical vane wheel of the transmitter, : ..ﬂm |
r.p.m. being proportional %o the flov: rate and, hcnece, to |
tity of fuel consumed by the engines.
o ;hi rotating vane yheel through 2 reducing gear and“ g
nagnctic coupling actuates a pulser. Every 30 revolazizn;f |
the vene the pulser sends one Yq}j:age pulse to the & 4

thyratron TI-2050.
The indicator relay is conne
of "bhyratr'on T7-2050 which is cnergized with lfé) v,
current from the winding of power transformeli d.to ehe
If a negative potential of 5 V is delivere e ot o
thyratron grid, the 48 V plate voltage 18 not su .

firing the thyratron.
As a result, the thyravron
discontinues and the indlcator relay o110 b
The thyratron grid potential is con r:re open,
contacts, hence, at the time the contactzd o tires the
potential is applied to the +hyratron &° t’ N eate. Tl
thyratron and causes the indicator relay to ope

sponds to a pulse. tential
pcrio?{hcor::eppulscr contacts are closed, @ nega:i;:espzhe
en she
is delivered to the thyratron orid whi:hd‘;::ng;is period
thyratron and de-energlzes the relay win
corresponds to a pause.

evolutions of ¥
Frexy 39 7 n and sends out one

ghe slide divi

Te

cted into the plate ciroult
400 c.DSe

jg out off, the plate current

gets de-—energized.
y the pulser
a zero

ne vane the pulser commutator
pulse into the

makes one complete tur
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indicator relay. Thus, the number of relay operations i
proportional to the r.p.m. of the transmitter vane, hkence,
to tle amcunt of fuel consuued.

The indicaior relay, through the gears, actuates the
indicator pointer which reads the amount of residual fye)
for a given period nof tipe.

Specifications of Fuel Guantity Cauge

The fuel quantity gauge ic supplied from n 27 V D.¢
source.

“he caelibratien errors of the fuel quantity sauge ot
a normal temperaturce (20°C) and at a voltage of 27 V do not
exceed values *zbulated below:

- el Y

L

Calibration error in
per cent of rated
values of dial

Dial pertionz

Zero setting 2.5

+5.0

Other dial poriions

The fuel quantity cauge ren
level straight Tlight.
Additional srrors of the fuel

variation within +10 per cent of
oent.

dinge are true only for

27 V do not excecd 11 per

150 Current drawn by the fuel qu
'hic:A; 4s a result of nénoeuvres and bunps of the nircrafl
ause tbe Tuel level o vary, the pointers may oscil-

late and the lamp o2 the warning unit mey slart to j'noker'
The errors of the indicator on the :

dial should not exceed il per cent agai
first division, and +2 ;er cent ag, net

Tuel quantity gouse
st zero and the
ainst other divisions.

f\DecIassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5 .. -
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The additional error of the indicator dus to changes or
ambient temperature does not exceed +0.5 per cemt for cach 16°
yariation of the rated temperature (+20°C).

The fuel quantity gauge transmitter ic designed to
operate under conditions of vibration with an acceleration
of 4 ¢

The calibration error of the transmitter with a stend rd
logometer is _1_}1 per cent at zero, +3 per cent at other di:=l
divisions. .

The fuel quantity gauge transmitier operatec reliably
wiihin an ambient temperature range of +50%C to -60°C.

The warning unit starts to operate when the fuel lovel

dreps to 550 litres.

Specitications of Fuel Flomeler

summation flowmeter PIC-16 measures fuel oonsumption

within 400 to 8000 litres per hour.
The error of the flowmeter at an smbient temperature

ranging from +50 to _60°¢ and with an equivalent viscosity
of 15 c.5. for the mixture of fuel and o1l does not exceed
+4.5 per cent of the rated value of the indicator dial; .
i The pressure drop in the transmitter at a normal tempe:
tura of +20°C and at a fuel consumption of 8000 litres per
hour does not exceed 0.25 kg/sq.cm. with the vane whec;ld
operating and 0.40 kg/sq.om. with the vane wheel stnlie ;

The inner chamber of the transmitter case 36 well o
the joint of the branch pipe to the transmitter case ::e
hermetically sealed and tested to 2 1iquid pressure
5 kg/sq.cm‘

v
Power consumption of the flowmeter is 30 °

—_—

at 400 c.DsS.

.

B B 0§ bt b ool b 1 b bl

PR
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The exhaust gas temperature twin gauge, type 2TBI‘-411,
is designed for remote measurement of engine exhaust £as
temperature in the range of 300° to 900°¢.

Gauge R2TBI~411 incorporates:

(2) Imdicator 2TBI-4 (1 pc) mounted on the instrument
panel. )

(b) Thermocouples T-1 (8 pcs) mounted on enginer (& pes
per each engine).

(c) connection blocks with wiring (2 pes) mounted in
the fuselage tail section on frame 24.

o

\:gecifitfz.x?!}c.n']s of Temperaturc‘ Mwin Gauge
Ceserrietirecesees Ve

The temperature gauge errors should not exceed the values
tabulated below:

ambient Irror of tggpﬁ::ggrgfindicator in degrees
temperature 450-6500 i ° RBemaining
s0% | eso-750° | Rematming
+20° 45% 2
+50° :5°c i; ] 10' o
-60° :5°c :17 . i
t * 17 2

The gauge withstands vib:
transmitter 4g). Pointer osci
over the dial arc, the
should not exceed 1 mm.

ration load of 1.5 g, (its
1lations should not exceed +1 38
one-side displacemont (declination)

Transmitter resistance ig
Indicators
within their oa)

2.5 +0.1 ohnms.

and thermocouples are interchangeable only
ibration group.
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The calibration group is marked on the indicator face

and thermocouple case.

rgble of Calibration

cgnbra:- valuee of thermal e.m.f. in mV at temperatures
toup 200%C | 500°C| 600%C | 700°C 800°¢ | 900°C

group 300°¢

s

1 1.68 6.68 | 13.92 | 21.72 29,84 | 37.92 | 45.96

1.52 | 6.80 | 13.68 | 21,84 [ 2956 | 37.64 45.68

; 29,28 | 37436 45,40

b 1.36 6.12 | 13.36 | 21.16

AppHigation

ht
Lanp register T~6 1s deslgned to provide warning lig

about:
Afterburning of the two engines.
Pressure drop in the oil system of the ;wo
Fuel being all used up in the first tank.
Fuel level corresponding to 550 litres.

engines.

O?eratp:lg .Princ %?];g

s

hich are
Lamp register T-6 operates from transmitters W

mounted complete with other wunits.
When coming into operation 2
electric circuits with the result
comes on and 1lluminates the warni:
The lamp register 18 connecte e
through relay M- which makes it poss gt
dition of the lamps with the transmitters

dlsconnected from the lamp register

transmitter closes fhe
that 8 respective laqp

ng inscription.
d to the transmitters

e to check the oon-~
1taneously

R LA L | L sk ks
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.Lamp register T~6  is designed so that the lamp of 1,
inseription 550 LITRES LEFT (CCTAZOCH 550 JIHTTCB) uses o
double-wire system and the other lamps use a single-wire
system.

Two warning inscriptions APTIRRURNING (QOPCAE) ave
painted sreem, the otlher inscriptions are of red colour,

Lemp register T-6 is provided with a2 device to check
the condition of the lamps and with a specinl blind to reduce
the brightness of warning inscriptions im night conditions,

The operating voliage applied to the lamp register is
27 v £10%, D.C. ’

Fuel prescure warning mechanism Cfl~3 serves to wurn
about excessive pressure drop in fuel pipe lines.

The operating princirle of the presswre warning mcchanisn
is based on the funciional relation between pressurc and
elastic deformation of & sensitive element.

The airerait is evuipped with four pressure warning
mechanlsms:

(1) Mechanism CI-3 to check operation of the pump of
tank Ko.l (mounted in the engine section, top, on frauc 15).
At the same time it scrves to block the cut-in of ratings
MAXIMUY (MAKCUMAN) and APTERTURNILG ( Q0PCAE)
the pressure of main fuel.

(2) Mechaniem CJI-3 to check operation of the pump of

tank No.2. It is mounted on the port side, bottom, between
frames 13 and 14.

(3) Mechanism CI-3 4o check
fuel tanks Nos 3 and 4 (mounted on

(&) Mechanism Cli-
is all used up (mounte
exis of symmetry),

according to

operation of the pump of

3 to indicate that fuel in drop tanks
d on frame 15, top along the aircraft

kb s b 5

frame 22, bottom). f

~u 7 R
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speoifications of N3,
witches on the warning lapp at o

mechanism s
e v n s fuel pipe line below

drop of excessive pressure i
0.3 kg/sq.cme
the instrument opera
o
range of +80° to -60°C.
mhe instrument is rated to cut
at 27 V +10 per cent. ) —
- The error in operation of the warning mecganioidgé no
exceed +0.05 kg/sq-cm. at a temperature of +50° to Oar;.
Ai;tightness of the instrument in the receiving P :

pressure should not drop for 10 min.

3 ka/sq.cn. as checked agalnst a pre:su:: B, an pwessure
t in e :
Afrtightness of the instrumen ey supplied o

equal to 300 mm of mercury head is s:i.mul*i;aneod A

the static and dynamic systems, the pressure drop

should not exceed 8 mm of METouUry head. . averload of
The instrument withstands & dynamic presz:rthe o o tpumont

5 kg/sq.cm. for 5 min. Insulation resistanciz:it‘ e 30 50

at a normal temperature and & relative hum Y

80 per cent is not less than 20 megohms.

tes reli::;biy within the temperature

in end out a 50 U warning

at air pressure of
gauge.

1
IV. Airoraft Individual Usits Contre:

Instruments

of the above tyre ares

The instruments o inaiostor:

1. Cebin altitude znd press o
2. Air and hydraulic pressure 8° :r‘ments soard.
3. Flight and landing control ing s

e
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The type YEMf-15 indizator is intended to measure
"altitude" in the airtight cockpit and difference (drop)
between the pressvve in the cockpit and that of the Iree afy,

The type JBI;-15 indicator is a combined instrumcnt
incorperniing on citimcter and a differential Pressure gauge
axransed in onc housing and Tunetioning independently.

The altimeter measures pressure in the cockpit at varieu
altitudes by use of a system of aneroid chamber:s.

he differcntial precsure gauge measures the dilference
of preuswres in the aireraft airtight cockpit and the currowni-
ing atmospherc by means of o ressure gauge cell.

-Aotuated by pressure difZerence (in and outside thc cell)
the dlaphragm chambers and as a result the cell upper centre
attains the linecar élsplacenent converted to the rotery motion
of the instrument pointer through the linkege.

2. Air and Lydraulic Pressure_Gauges
Mounted on the right-hand sige of the instrument panel
fixed portion is preseure gauge H-1000 indicating the curplw |
-Jressure in the oXygen apparatus. - V |
Meunted below on the instrupe

nt panel fixed portion are
Pressure gauge NI-250M "

used to check the hydraulic booster
operation ang two-pointer 12-kg/cn Pressure gauge MB~12H
for checking the brake system operation.

- Installed on the starboard console horizontal portion
e .

2
(a) 80-kg/enm Pressure cauge Di=G0M - ror checking pressu’
in  the emergency 1lap exten

sion tysten,
() 250-xg/on? Pressure gauge Wwgs0n
Pressure in the majy hydranlic system.,

-~ for checking

ﬁ—\//—\ S
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o - - kin,
) 25o_kg/cm2 pressure gauge MB~250 - for checking

asure in the emcrgency landing gear extension syster.
2 ___res

(87)7256-‘k8/0m2 pressure gauge MB-250M - for checking

presoure in the main air bottle system.

error should not exceed: »
ir.n :r:zzsure gauges MB-250M and MP-250K +10 kg/cm
in pressure gauges MI-150M +4.8 kg/em
in pressure gauges HB~80if +3.2 kg/em
in pressure gauges MB-12M +0.48 kg/cmd.the -
2. Reading variation should not excec

value.
3. The pointer Jerky mo
cent of the upper measuring limit.

vement should not exceed 1 per

; p th
This is intended for furnishing th: oizzzzz Z:ar,
light sigals as to the position of % : e n
landing flaps, and sir brakes, as welld:ng o
warning of necessity to extend the lm::mp e ETND LG
151;598:1‘153 for landing (& red warning 0

BHIIYCTH WACCH).

—

el

FIDH A )

rerE
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Suvbor ot Afterburning and maximum reting key dicgram of port engine ’
gmrr;farm Busbar Nt of port electric board ) ”;NGIIIE INSTRUMENTS, FIRE~
ENGINE SHUTTERS. T oy UERGENCET O TG CIULCLTT, por f desk
(ETB0PN ZBAATERA) n@ everne (9 54 UT OF KT 54>
mpor? power Suppy Fonor GFF coo D AL, MM RATING,
, " y port desk in cockpit 11X)Arterburner fuel minlmem
port desk In cockpit 5&;’% pressure m&n_lzng mechaniem
it relay | Fuel pressyre @ M’Q—l_\— S ore 4 '
‘ acﬂﬂ? n " warning mechanism =
pocgrdance 1C7-3 6f st tank i fuel —1q Contact (on KA®-
wi
ine maximum ressure In protecting ?aln:
-In rel st tan| effect of NCA-2
ing cut ay\l -2 mechanism on
12K) 1 o3¢t -gver of nozxzie
b d to NOMINAL and
’ AFTERBURNING when
control stick Is set to
G opern . 2M0; L;;w spceg po:,l.f[lolr;dn(
air )
ra-2 faﬁ'/;%igf b ] o~ MJ,’,{,,,J
vaive Nof gpe m"'f;g',:f’;l oo o NTIme -la pa/ggaml,
Protecting against cfgcf picks ”?sz'Z)
¢ ram, J m( Achq-2 megZanlsm on
o D chan rpr%nm' naz#}e positi
/-__ FULLY GPENED In a
‘"”;b”m’”cc:'-m 1 . FTERBURNIN ;g z $ 7
microswi .
on panel f4-3 (14E) indlicator P AL Lun(kAD-2)
O™\ 14 30 [
2 S ‘T
| ] 8| ,
-@U\:\ l \ /
‘ Contact (o KA@-2] to
e L @ * st it des BB T 6 tterbrner
Contact of afterburni Ig In WP-11A i 'fuel solenold
operates araful?:;;ﬁ'e:%ﬂrgr?{%fffeﬁbwnelr ’ KIM-1A @ 71?" L{foh%%?aﬁ 555573 e in pump HP-11A
-0 s2C.

‘ eyelids 1o FULLY OPEN

position
A@

Fig.1. Afterburning and Maximum Rating Key Diagram

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100060001-5




Declassified in Part - SanitizedwCopy Approved for Release 2011/12/14 :

Position of plston

e bt st e 8

Jet Nozzle Eyelids Comtrol Cylinder

when engine operates
ar maximum rating

Position of piston
when engine gperates
at nominal raﬁng—l

o H
r v
7, ////
N i ——— ——
N 2,825
N 7%

Valve r4-21

Diagram of nozzle eyelids

contro/ by means of valves

FA-21 Nel"and No2 for one
“engine

CIA-RDP80T00246A062100060001-5

i

i

Position. of piston

hen eyellds are
fully open

Ed

Jet nozzle control
rod

Connection of pipe unions

Valve ra-2z1 No2
" Connection of pi)
unions with (+|

with (+) applied to terminal 2

linder switch to end
afterburning at drop
of hydraulic !ressure
operates at 50-75 kg/sq. cm.

i
Fig.2. Operation Diagram of Nozzle Eyelids Control Cylinder

o etmat 4 Ko Sirnm 2.

T N P L " X

ANC~4 clrcuit to control AP-5
transmitter (follow-up system) / -

Cireuit to comtrol trimming _—", 1.

effect mechanism

=

. -
o A 1 " - . -

g ! T

! i (DL e Y

! . j, o <o O,

i K "

)

-
-
- -

"
= 2 -

- \\Fem'bat* Lu% upply of AnC- dgl/'(ee;’d .
Control signal

i

1 Dymamic pressure
ﬁ

‘.
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\ — 0/ fﬂp.s
Power supply o nder;
c pressure Positions limitt sw%chccv 5”,,’,[,”,,, over
= : signalling circui?t at %re‘;W’?
e / circult drop behind valve
Manual control cirew P,. A-74M[S

Fig.3. Diagram of Alrcraft Longitudinal Control

. [}
1 = button 11K; 2 ~ APY-2A position indicator; 3 « pilotjlamp of APY-2A take-off and landin ition; 4 — manual -
coatrol switch of APY<2A; 5 ~ computing unit of APY-2A; 6 — air spged tube; 7 = ivertia lo.d: :o: -ll::u:h transmitter
AP-5; 9 - spring-feel mechanism; 10 — MIT- 100} electric actuator; 11 = ACTI-4 electrde :
13 = variable ratio boost control unit APY-2A; 14 ~ ACTI- 4 cut-in cylinder switches
: KB3M to cut in.clectric actuatoe,

312 = b - BY-14MC;
315 = valve I'A-T4M/5; 16 ~ valve
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Peiosure =50*°kg/sg.cm. and

Pdisclosuve = 5515 kg/sq.cm,
— U—\h\R. -4

| ! f |
[5) i ¢ ®
S 43 :
B= ! Q 6Y-14mc |
APY-24 : s
Spring-feer | MA-100m  8S ]
mechanism J
Pressure absent.
Normally closed 13
Peiosure =50*° N
L hg/sg.cm, o3
n r 81
' TA-74M/s
o ULin ralve KBIM =
electrical actuator \n.s....: cock (passes pressure]
[ Cut- out cock (shuts of f
1% pressurel
8Busbar of starboard g
generator -
i ) [ ] Vajve switch
!
T 1. At pressure P65*5kg/sq.cm
N wh \ﬁq\ni e 8&2«\\
Ug h Main Bogster isconhected aiid supply
yiraulic || hydraulic comes from booster
) ! B 3 OFF stem System | bydraulic system.
' P-135t7kghgontp=1351 ;q\um.ns.
(starboard | (port engine) 2. At pressure P<E5 »&.MM. cm.
+ engine) boo \n\ b@&ﬂnu\ﬁ.:m\gwﬂ
18
54 comes From main S\R\S\\R
system.
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8 IDI’H Na7  Unit N3 of tall ‘

radia warning radar 10
4 7 compars APKS  SIKENA-2
/, 9 T ) C
) =
2 m—s
View along arrow
(turned through 90 " -
) Air-tight cabin >

npectfon Diagram ‘
7 e S TS o o
—"

z. trol desk
4 oo g g‘l""mdla
ﬁﬁ&r' X compass APK-§
I -[S|5 6
\— J,
n
Control desk of tall

warning rodar SIRENA-2
Fig.10. Connection Diagram of Radio Station PCHY-4

1 - Transmitter (unit A); 2 — Receiver (unit B); 3 — Rectifier (unit B-1); 4 = Control desk (unit [l.1); § — Rod

36 =T ission button on 1 lever; 7 = ALARM button; 8 — Head gear; 9 — Sealed connector; . }
10 ~ R.F. sealed connector; 11 — Anti-radar filter; 13 -~ Common connector.

{ Fig.11. Lay-0ut of PCHY-4 Units on Aircraft

1 - Teansmitter (unit A) and receiver (unit B ); 2 — R.F. sealed connector; 3 — sealed connector; 4 — control
desk (unit B-1); $ — rectifier (unit B-1); 6 —~ transmission button on throttle control lever; 7 — ALARM
button; 8 = head rear; 9 — antenna.
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Fig.13. Lay-Out of Redio Compass ARK-5 Units

1 ~ Course indicator (from gyto-compass 'MK-1); 2 - plotting board;
3 — switch INNER — OUTER; 4 — baad switch; § — control board; 6 — canopy
antenna; 7 — detachable coatact of canopy antenna; 8 — 26-terminal sealed
9 - iver; 10 — loop 11 — dehydrator; 12 —~ canopy
. antenna downlead; 13 — flexible shaft.
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Fig. 14. Gennection Diagram of Radio Altimeter PB-2
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1 = Control desk (unit No. 3); 2 — teceiver-amplifier (Unit No. 2); 3 ~ satenas and detector head
(uait No. 1)
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Fig. 20. Lay-Out of Tall warning Radar Units

lifier wnit; 3 ~ control desk (uait No. 3).
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Fig. 21. Gonnection Diagram of Radio Range Finder GPA-1M

1 — Antenns (unit No. 1); 2 —Transceiver (unit No. 2); 3 —Range unit (unit No. 3); 4 ~ Supply uait (usit No. £);

$ = Coatrol desk (usit No. 6); 6 ~ R.F. sealed connector; 7 — Technological joints; 8 — Test connector; 9~Range -

switch; 61 — distribution box of sight ACTI-5H; 3811 — control desk of sight ACTI-5H; 4011 — target resetting
- button.
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Fig.23. Complete Diagram of Aircraft Bondi,
‘ g o] ra i onding System

1 = Bonding strips of hatch cover of u i i
X pper equip p ; 2 = Bonding strips of units of radio station FCUY-4,radio range finder CP/l- 1M,
;L:':n:::fb'z' f"d -lrm;thm-pond« armanged in upper equip ap ; 3 = Boading strips of boards of L.G. nose suut; 4 = Boading strips of
otrumen Md 5 = Bonding atrips of control board of eadio station PCUY - 4; 6 — Booding srips of units of radio compass APK-3, macker receives
aad electric equipment units arranped in lower quip ; 7 = Boading strips of rods and bell cranks for Liag aiccratt aad

its engines (in coc! t); 8 ~ Boadin ] b P .
ng strips of aileron control reds and bell cranks at joint of wing and fuselage; 9 — Booding strips of negative over~
load chamber in fuel tack No, 1; 10 ~ Bonding strips of coatrol . - § bel.l‘ ks (be ' pit); 11 = Bonding strips of

pump of fuel tank No. 2; 12 — Bonding strips of air beakes; 13 — Boading strips of fuel tanks Nos 3 and 4; 14 ~ Boading strips of rudder and stabilizer
. coatrol rods and bell cranks (behind frame 24); 15 ~ Boadiag strips of rudder.

Typical attachment of /e
» cgondlng strips .\ 1 ;

g of Aircraft Bonding System
: \F:g. 24. Complete Dlagra% of 4 2):

17 - Hoadhg‘ strips of ailerons and interceptoes control rods and bell craoks (in wing); 18 — Bonding
swips of main L.G. strut; 19 = Bonding strips of aileroa.

|
|
!
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